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Annual 
Annual 
Accessions the Library: 


MINUTES MEETINGS. 
THE SOCIETY. 


January 8th, 1902.—The meeting was called order 8.40 
President James Croes the chair; Charles Warren Hunt, Secre- 
tary; and present, also, members and guests. 

The minutes the meetings December 4th and 18th, 1901, were 
approved printed the Proceedings for December, 1901. 

paper Elnathan Sweet, Am. Soc. E., entitled ‘‘Some 
Important Phases Canal Navigation, Recent Experi- 
ments Germany,” was presented the Secretary. 

There being discussion the paper, the President called upon 
Mr. George Fuller give his impressions Mexico, which had 


statements experience that country. 
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MINUTES MEETINGS. [Society 


Ballots were canvassed and the following candidates declared 
elected: 
MEMBERS. 
Tokyo, Japan. 
Buenos Aires, Argentine Republic. 


MEMBERS. 


Bayrp Fay, St. Louis, Mo. 

Grant Cleveland, Ohio. 

New York City. 

The Secretary announced the election the following candidates 

the Board Direction January 7th, 1902: 


ASSOCIATES. 


Francis Asa New York City. 


JUNIORS. 


Harry GARFIELD Newark, 
ABRAHAM UNDERHILL College Point, 


The Secretary announced the death THomas elected 
Junior April 4th, 1899; died December 1901. 

The Secretary reported that the ballot the appointment 
Special Committee Rail Sections had been canvassed the Board 
Direction. its meeting January 7th, 1902, with the following 


result: 


| 
1056 


And, inasmuch the corporate membership January 7th, 1902, 
was 122, the vote complies with the constitutional provision, and the 


will appointed the Board. 


Adjourned. 


THE BOARD DIRECTION. 
(Abstract. 
January 7th, 1902, 8.10 M.—President Croes the Chair; 


Warren Hunt, Secretary; and present, also, Messrs. Bensel, 


Briggs, Buchholz, Haines, Hering, Knap, Kuichling, Seaman and 
Turner. 


payment 000 the principal the mortgage indebtedness 
the Society was ordered. 

The Annual Report the Board Direction for the year ending 
December 31st, 1901, was adopted. 

Ballots the appointment Special Committee report 
Standard Rail Sections were canvassed, with the result that the ballot 
was decided the affirmative.* 

The appointment the Special Committee was made order 
for business for the February meeting the Board. 

The following resignations were accepted, taking effect December 
1901. 

Malcolm Scollay Greenough, William Louis Marshall, Henry 
Thompson Douglas, Samuel Hosmer Chittenden, Clifford Stephen 


report was received from the Committee appointed 
the award prizes for the year ending with the month July, 1901, 
and the following awards were made the Board: 

The Thomas Fitch Rowland Prize was awarded Paper No. 881, 
entitled, The Ninety-sixth Street Power Station the Metropolitan 


Street Railway Company, New York City,” Montony, Assoc. 


The Collingwood Prize for Juniors was awarded Paper No. 883, 
entitled, Proposed Method for the Preservation Timber,” 
Kummer, Jun. Am. Soc. 

was further resolved that award the Norman Medal made 
for the year ending with the month July, 1901. 

Applications were considered and other routine business trans- 
acted. 


Two candidates for Associate and five for Junior were 
Adjourned. 


See page 
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ANNOUNCEMENTS. [Society 


ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


Wednesday, February 5th, 1902.—8.30 m.—At this meeting 
ballots for membership will canvassed, and paper Ernest 
Goodrich, Jun. Am. E., entitled Supporting Power 
Piles,” will presented for discussion. 

This paper was printed the Proceedings for December, 1901. 


Wednesday, February 19th, 1902.—8.30 this meeting 
paper Walter Loring Webb, Assoc. Am. Soc. E., entitled 
Devices for Increasing the Accuracy Rapidity Surveying 
will presented for discussion. 

This paper was printed the Proceedings for December, 1901. 


Wednesday, March 5th, 1902.—8.30 this meeting ballots 
for membership will canvassed, and paper George Morison, 
Past-President, Am. Soc. E., entitled The Bohio Dam,” will 
presented for discussion. 

This paper printed this number Proceedings. 

Wednesday, March 19th, 1902.—8.30 m.—At this meeting 
Electric Measurement Stress,” will presented for discussion. 

This paper printed this number Proceedings. 


ANNUAL CONVENTION 1902. 


The Thirty-fourth Annual Convention the Society will held 
Washington, C., beginning Tuesday, May 20th, 1902. 
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ANNUAL REPORT THE BOARD DIRECTION FOR THE 
YEAR ENDING DECEMBER 1901. 


PRESENTED THE ANNUAL MEETING, JANUARY 1902. 


The Board Direction, compliance with the Constitution the 
Society, presents its report for the year ending December 31st, 1901. 


MEMBERSHIP. 
The changes membership are shown the following table: 


i=} 


*34 Associate Members and Juniors. 
Associate and Juniors. 
Junior. 


The net increase during the year, shown the above table, was 
191, and may interest this connection, give from the 
records the yearly rate increase the total membership. 

the end 1869 the total membership was 160, and, omitting the 
class which was created 1882, but does not 
exist under the present Constitution, the net yearly increase has been 
follows: 


Year. Increase. Year. Increase. Year. Increase. 
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The total increase the ten years 1870-9 was 441, averageof 


ANNUAL REPORTS. [Society 


will noticed that 1899 two consecutive years have 
shown increase 100, but that the increase for each the past 
three years has been more than 100, which indicates that the present 
rate increase not spasmodic one due temporary conditions. 

The total number applications received during the year was 375. 


Action taken the Board has been follows: 


Passed ballot Associate Members............ 134 


Passed ballot Members. 129 


The amount work demanded connection with 375 applications, 
addition ordinary correspondence, very great, involves 
the briefing and typewriting 2500 copies individual records, the 
forwarding 000 circulars and blanks, and the collation and tabu- 
lation for the use the Board 000 answers from endorsers. 

Some idea the volume printed matter which necessary 
issue, rules, may gathered from the following figures for 
1901, and should remembered that all this must prepared 
with great care from original manuscript applications, which, form, 
differ greatly from one another: 


No. 

Pages. words. 

Reconsideration Notices................ 250 


Total 224 168 000 
This equivalent 375 pages, nearly volume, Transactions. 


its last Annual Report the Board called the attention mem- 
bers the care with which all applications are scrutinized, and the 
weight which the Board gives confidential communications regard 
candidates. desired now emphasize what was there said 


Applications now awaiting action..... 


the best method preventing the election undesirable per- 
son, viz., that each member, upon receipt the Blue List, should for- 
ward the Board any information concerning candidate which bears 
upon his eligibility. This would prevent the appearance the name 
undesirable candidate upon the Ballot List, and would away 
with the necessity for negative ballot. 


The losses death reported the year number 32. They 
are follows: 

Members: Charles Kimball Daniel Bruner, Thomas 
Curtis Clarke, Henry St. Leger Coppée, John Hislop, George Wash- 
ington Howell, William Rich Hutton, Andrew Langstaff Johnston, 
William Bateman Lawson, Trevor McClurg Leutzé, William Ludlow, 
Thomas Speer Niles Meriwether, Alfred Petry, George Austin 
Quinlan, Thomas Laidlaw Raymond, Benjamin Richard Pen- 
nefather Rothwell, George McCracken Rusling, Robert Imlay Sloan, 
John Larkin Thorndike, Ashley Bemis Tower, Lebbeus Baldwin 
Ward, Nelson Oliver Whitney. 

Associate Members: Paul David Cunningham, Levis Passmore 
Penny packer. 

Associates: Henry Robert Bradbury, James Frederick Lewis. 

Junior: Thomas Crabb. 

Fellows: James Goodwin Batterson, Albert Conro, Stephen 
Paschall Morris Tasker. 


LIBRARY. 


The growth the Library during the past year has been quite 
keeping with the phenomenal increase the membership. This 
growth has been due part the stimulating effect the issue the 
Catalogue the Library the latter part 1900, and also special 
and systematic efforts complete files reports and both foreign 
and home periodicals, and the purchase current textbooks and 
engineering English, French. Special donations 
received through publishers, notices which have been issued each 
monthly number Proceedings, have also helped swell the list, and 
large and valuable bequest from the library the late Henry 
Hammond was also received. 

This increase accessions has added greatly the routine library 
work. The labor and time necessary enter into correspondence with 
Railroad Companies, Municipalities, Authors and Publishers and 
prepare book notices, catalogue each accession, and prepare and keep 
date copy for subsequent issues the Library Catalogue has 
been large; but the Board believes the results obtained, which have 
been indicated detail the monthly Proceedings, and are summed 
the comparative statement which follows, have justified the addi- 
tional expense incurred. 
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Bound Unbound Specifica- 

Volumes. Volumes. tions. Total. 

Donations—Traceableto Library 

answer special 
requests 
Hammond Bequest.. 203 949 
Regular Course.. 250 062 


Totals 107 6027 


addition the above, there have been received about 800 dupli- 
cates and 161 separate numbers complete files periodicals, neither 
which can appear accessions. 

The yearly accessions during the last six years are given the 
following table, which shows that 1901 there were 532 more acces- 
sions than were received the whole previous five-year period 


Bound Unbound Specifi- Maps, Photos, 
Vols. 


ols. cations. Charts, etc. 
188 630 234 
559 122 176 
749 285 
375 297 
359 254 127 
996 


The Library now contains— 


Specifications 
Maps, Photographs, Charts, etc 


The total number titles the Library 201. 


During the year careful inspection some 400, more less 
complete, volumes unbound periodicals was made, and the binding 
about 100 volumes has been undertaken. 

date, 414 these have been bound and are now our shelves 
accessible and durable form. the intention the Board 


Year. Total. 

180 
240 
976 

021 

027 


continue this work, the belief that wise preserve refer- 
ence library, the most convenient and accessible form, sets such 
periodical literature may called for, even though references 
them are somewhat infrequent. 


Since the publication the Library Catalogue, the Secretary has 
received from non-resident members quite number requests for 
information concerning engineering references along special lines, and 
special searches have been made covering these subjects. Typewritten 
lists references the books and periodicals the Library have been 
furnished, and these bibliographies have evidently been much benefit 
members. 

The Board believes that the Membership understood that these 
searches would made upon request, many would avail themselves 
this source information. 

The furnishing such information involves considerable 
ture time the part the employees the Society qualified col- 
late the special data asked for individual members, the exclusion 
the prosecution their ordinary labors, which, while the same 
direction, are devoted the general advantage the membership. 

has seemed proper, therefore, the Board, require that the 
actual amount the expenditure incurred the collation special 
information for individual should paid for the appli- 
cant for such information. The Secretary, accordingly, has been 
directed charge for and collect from members and others whom 
special information, which involves research and correspondence 
not falling within the regular duties employees the Society, may 
furnished, the actual cost the extra work necessary reply 
their requisitions. 


The following gives the amount expended upon the Library during 
the year: 


Purchase Books (124 Volumes).............. $363 .98 


The value the accessions the Library during the year 
follows, each accession having been valued separately, received: 


886 Donations and Exchanges (estimated value).. 704.38 


Total.. 027 
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PUBLICATIONS. 


During the year the usual ten numbers Proceedings and two 
volumes have been published, the total number 


pages these publications showing slight increase over the same 
publications for last year. 


the last annual report the Board stated that the Secretary had 
been authorized prepare General Index Transactions. During 
the year this work, which involved the indexing forty-five volumes, 
covering 370 pages, was completed, and published September 
separate volume 244 pages, copy which was furnished each 
person connected with the Society. This work was performed the 
Secretary and the regular office force, addition regular duties. 


The publication this Index makes possible the following state- 


ment, which would appear interest, the question having often 
asked the interest taken the publications the member- 


ship large. 

the total living membership the Society all grades, 
found that 12% have contributed papers, and that 27% have contri- 
buted either papers discussions, both. 


With view ascertaining the effect the present method 


publication the technical output the Society the table given 
below has been prepared. 


AVERAGE 
PAGES. 
Total and 
| 


*Before this period, Memoirs were not published Transactions. 


will seen that the publications the Society have been divided 
into periods six years each, the earliest which advance 
copies papers were issued. June, 1879, December, 1895, 
few advance copies papers were printed and sent members spe- 
‘cially selected the Secretary for the purpose, with request for 
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discussion, and, addition this, from April, 1892, the end 
1895 semi-monthly bulletins, containing abstracts papers 
presented, were regularly issued. During the years, all papers 
have been published Proceedings advance the date set for their 
presentation, and nearly always sufficiently advance that date 
enable distant members represented the meetings discussion 
writing they desired. 

During this last period, the amount output under the several 
headings, percentages the whole, follows: 


Percentage the entire time during which publications the 


Society have been 16.67 


The figures showing the average length papers and discussions, 
and the number discussions per paper, are perhaps the most sig- 
nificant and interesting, they indicate, during this last period, 
much wider and more carefully prepared discussion than obtained 


under the old system, and the increase under these headings over the 
previous average is: 


number discussions per paper........... 141.2 


amount matter type the present time such that 
has been decided publish three volumes during 1902, the first 
which will ready for distribution about April, 1902. 


the Proceedings the list references current engineering 
literature (begun March, 1899) has been regularly kept up, and, 
during the year, has covered pages, containing 161 classified ref- 
erences periodicals. These references have been collated 
scrap books under each the classified headings, and are thus pre- 
served the Library for convenient reference. 


During the year additional shelving was erected, and the stock 
extra numbers papers, monthly Transactions and Proceedings, and 
volumes Transactions, has been carefully inventoried, and stored 
permanently accessible form. The cost each the Society has 
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also been determined, and found that the Society now has stock 


119 108 copies its various publications, the actual cost which has 
been $13 931.10. This stock, which kept for the convenience 
members and others, being largely added to, each year. 


Owing the increase the number members who have their 
volumes bound standard style, has been possible 
effect considerable reduction the cost this binding, and this 
reduced cost has already gone into effect with the binding Vol. 
XLVI, the reduction being from $1.20 $1.00 for half morocco, 
and cents cents for cloth bindings. 


Total 
Number Edition Number 


Constitution and List 
Index Transactions, Vols. 


The cost Publications has been: 


For Paper, Printing, Binding, Transactions and Pro- 


For Plates and Cuts...... 087.34 
For Boxes, Mailing Lists, Copyright, and Sundry Expenses. 
For Commission 327 .67 
For 525 copies Papers and 550.09 
For Index Transactions, Vol. Ito XLV................. 
Deduct amount received for advertisements...... 010.00 
Deduct amount received for sale publications.. 392.08 
4402.08 


Includes Indexes and Tables Contents. 


Affairs.] ANNUAL REPORTS. 


MEETINGS. 


During the year meetings have been held, follows: the 
Annual Meeting, the Annual Convention, regular semi- 
monthly meetings, 18. 

these meetings formal papers, which were illustrated 
with lantern slides, topics for informal discussion, and illustrated 
lectures, were presented. 

The Thirty-third Annual Convention was held the International 
Hotel, Niagara Falls, There were registered this convention 


317 members the Society, all grades, accompanied 311 mem- 
bers their families. 


MEDALS AND PRIZES. 


For the year ending with the month July, 1900, Medals and 
Prizes were awarded follows: 

The Norman Medal, James Seddon, Am. Soc. E., for 
his paper River Hydraulics.” 

The Thomas Fitch Rowland Prize, Allen Hazen, Am. Soc. 
E., for his paper entitled Albany Water Filtration Plant.” 

The Collingwood Prize for Juniors, Robert Woods, Jun. 
Soc. (now Assoc. Am. Soc. E.), for his paper entitled 
Street Grades and Cross-Sections Asphalt and Cement.” 


FINANCES. 


examination the Secretary’s Statement Receipts and Dis- 
bursements, and the General Balance Sheet, which accompanies it, 
shows that, although much additional work has been performed 
the office force, has already been pointed out, the work has been 
done economical manner. 

payment 000 the principal the mortgage indebtedness 
was made, and additional payment 000 has been ordered 
1902. These two payments, which carry out the recommendation 
the Board January, 1900, that sum approximately equal the 
amount Entrance Fees received each year applied extinguish- 
ing the debt, will bring the amount paid for this purpose during three 
years $20 000, and reduce the debt $65 000. 


CONCLUSION. 


The condition the Society, the beginning its fiftieth year 
existence, shows that has been successful the accomplish- 


ment the purposes for which was organized, set forth its 
founders. 
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ANNUAL REPORTS. 


These objects, stated the Constitution, are: ‘‘The advance- 
ment engineering knowledge and practice, and the maintenance 
high professional standard among its members.” 

How the means employed for this purpose” have been 
strengthened during recent years, has been set forth annually the 
reports the Board. The progress made the holding regular 
and successful meetings for the presentation and discussion ap- 
propriate papers, and for and professional intercourse;” the 


such papers and discussions may expedient”; 


and maintenance library, the collection maps, draw- 
ings and models, and the establishment facilities for théir 
seems gratifying and satisfactory. 

The Society House, which has now been occupied for more than 
four years, has proved adequate size and convenient ar- 
rangement for carrying the increasing work, and the provision 
made for future expansion seems ample for many years 
come. 

view the large number elections during the past year, and 
the increasing ratio yearly additions the total membership, 
seems proper emphasize the fact that this not the result any 
change the requirements for admission, but is, the contrary, 
spite the maintenance higher standard eligibility, and the 
most careful scrutiny the qualifications each candidate. 


The Reports the Secretary and the Treasurer are appended. 


order the Board, 


CHAS. WARREN HUNT, 


Secretary. 
New January 7th, 1902. 


ANNUAL REPORTS. 


Affairs. 


GENERAL BALANCE SHEET, DECEMBER 1901. 


ACCOMPANYING REPORT THE SECRETARY. 


ASSETS. 
Building and Lot $191 730.26 
Library: 
Cash expended for Books, 668.76 
Estimated Value Dona- 
Due from Members...... 804.26 
lications.......... 596.51 
$285 648.98 


funds have been derived from the following sources: 


Collingwood Prize Fund............ 000.00 


Donations Library, valued 


100,15 


Dues for 1902, paid ... 
*Funds invested House and Lot, 
$285 648 .98 


The Medal, Prize Prize Funds 
longer exist such; the obligations under them having been as- 
sumed the Society, with the consent the donors. 
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REPORT THE SECRETARY, FOR THE 


GENTLEMEN,—I have the honor present statement Re- 
December 31st, 1901. There also presented general balance sheet 
New January 7th, 1902. 


Balance hand December 1901, Bank 
and Trust Company and hands the 


Certificates Membership 254.45 


$66 430.61 
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ANNUAL REPORTS. 


YEAR ENDING DECEMBER 1901. 


ceipts and Disbursements for the fiscal year the Society, ending 
showing the condition the affairs the Society. 
Respectfully submitted, 
CHAS. WARREN HUNT, 


Secretary. 
DISBURSEMENTS. 

General Printing and 681.79 
Certificates 127.25 
Heat, Light and Water.............. 873.90 
Refund, Sale 21.75 

$50 437.30 

Balance hand December 31st, 1901: 

993.31 

$66 430.61 
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REPORT THE TREASURER. 


[Society 


compliance with the provision the Constitution, the Treas- 
urer presents the following report for the year ending December 


1901: 


Balance hand December 31st, 


Receipts from current sources January De- 


Payment onaudited vouchers for cur- 
rent business, January De- 

Payment principal Bond and 

Balance hand December 31st, 1901: 
Union Trust Com- 


Garfield National 

hands the Treas- 


$45 


000.00 


993.31 


$66 430.61 


Respectfully submitted, 


JOSEPH KNAP, 
Treasurer, Am. Soc. 


New January 7th, 1902. 


500.79 


$66 430.61 
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CURRENT TECHNICAL LITERATURE. 


MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(December 12th, 1901, January 7th, 1902.) 


This list published for the placing before the members 
the Society the titles current engineering which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


fixed each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth Philadelphia, Pa., 30c. 

(2) Eng. Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, Franklin Inst., Philadel- 
Pa., 50c. 

(4) Journal, Western Soc. Eng., Mo- 
nadnock Block, Chicago, 

(5) Transactions, Can. Soc. E., Mon- 
treal, Que., Can. 

(6) School Mines Quarterly, Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. 
Tech., Boston, Mass., 

(8) Stevens Institute Indicator, Stevens 
Institute, Hoboken, J., 50c. 

(9) Engineering Magazine, New York 
City. 

(10) Magazine, New York City, 


Inst. 


(11) Engineering (London), Wiley, 
New York City, 

(12) The Engineer (London), International 
News Co., New York City, 35c. 

(13) Engineering News, New York 
15¢ 


(14) The Engineering Record, New York 
City, 12c. 

Gazette, New York City, 


(16) Engineering and Mining Journal, 
New York City, 15c. 

(17) Street Railway Journal, New York 
City. 


(18) and Engineering Review, 
Chicago, 

Scientific American Supplement, New 
York 

(20) Iron Age, New York City, 

Railway Engineer, London, Eng- 

nd. 

Iron and Coal Trades Review, Lon- 
don, England. 

(23) Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 

(24) American Gas Light Journal, New 
York City, 

(25) Engineer, New York City, 


(26) Electrical London, England. 
(27) Electrical World and Engineer, New 
York City, 
(28) Journal, New England Water-Works 
Assoc., Boston, 75c. 


(29) Journal, Society Arts, London, 
Engiand. 

(30) Annales des Travaux Publics 
Beigique, Brussels, Belgium. 

(31) Annales del’ Assoc. des Ing. Sortis 
des Gand, Brus- 
seis, Beigium. 

(32) Memoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France, 
Paris, France. 

(33) Génie Civil, Paris, France. 

(34) Portefeuille Economique des Ma- 
Paris, France. 

(35) Nouvelles Annales Construc- 
tion, Paris, France. 

(36) Revue Technique, Paris, France. 

(37) Revue Mecanique, Paris, France. 

(38) Revue Générale des Chemins Fer 
des Tramways, Paris, France. 

(39) Master Mechanic, Chicago, 


(40) Railway Age, Chicago, 10c. 

(41) Modern Machinery ,Chicago, 

(42) Transactions, Am. Inst. Elec. 
New York City, 50c. 

(43) Annales des Ponts Chaussées, 
Paris, France. 

(44) Journal, Military 
tion, Governor’s Island, New 
Harbor, 75c. 

(45) and Minerals, Scranton, 


(46) American, New York City, 
(47) Mechanical Engineer, 
Englan 


(58) Proceedings, Eng. Soc. Pa., 410 
Penn Ave., Pittsburg Pa., 50c. 

Transactions, Mining Institute 
Scotland, London and Newcastle- 
upon-Tyne. 

(60) Municipal Engineering, Indianap- 
olis, Ind., 25c. 

(61) Proceedings, Western Railway 
225 Dearborn St., Chicago, 25c. 

(62) American Manufacturer and Iron 
World, Ninth St., Pittsburg, Pa. 

(63) Minutes Proceedings, Inst. 
London, England. 

(64) Power, New York City, 10c. 

(65) Official Proceedings, New York Rail- 


road Club, Brooklyn, Y., 
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CURRENT TECHNICAL LITERATURE. 


LIST ARTICLES. 
Bridge. 


Protection Metal Work Ballasted Bridge Floors. W.H. Finley. (4) 


The Interprovincial Bridge Ottawa.* (14) Serial beginning Dec. 7,ending Dec. 14. 


The (Conn.) Bridge—The Longest Highway Draw Span.* Tyrrell. 
15) Dec. 


The Little Calumet River Drawbridge.* (14) Dec. 28. 


River Bridge; Its Present Condition Shown Photographically.* (20) 
an. 


Chicago, Milwaukee St. Paul Bridge Minneapolis.* (40) Jan. 

Bridge Office. R.G. Manning. (14) Jan.4. (Reprint from the 
echnic, 

Electrical, 


The Bay Ridge Station the Edison Electric Light Co. Brooklyn.* (64) Dec. 

The Crawford-Voelker Incandescent Electric Lamp. Maguire. (26) Dec. 

Electricity Supply Meters. Dick. (47) 

The Power Method Testing Motorsand Generators. Wm. Lincoln 
Smith. (27) Dec. 14. 

Lighting and Railway Development Staten Island. Max Loewenthal. (27) Dec. 28. 

Alternators with Dampers. (27) Dec. 28. 

Field Equipment for Wireless Telegraphy.* Frederick Col- 
ins. 28. 
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THE CONSTRUCTION FOUNDRY PATTERNS. 


Elementary Manual for Engineering Students and Apprentices. 


pp., illus. The Scientific Publishing Company, Manchester, 1901. 
shillings net. 


_In this work the author has endeavored produce textbook dealing with the 
principles pattern making such way meet the requirements engi- 
neering and students, though doubtless much the information given will 
found value also experienced workmen and foremen. the treatment the 
subject, brevity the text has been aimed at, coupled with very full illustrated 
examples; and the examples have, far possible, fully dimensioned, that 
the bearing the particular methods used may more clearly apprehended. 
Foundry methods are frequently discussed, the construction pattern very often 
cannot undertaken until the method moulding decided upon. The first chapter 
contains brief account the method moulding simple patterns green sand, with 
such fundamental rules pattern construction apply practically all cases. The 
following chapter discusses such complications the mould necessitate the 
use loose parts the pattern. VIII deal with the construction 
circular patterns and the economy the cost patterns due the use skeleton 
patterns, loam patterns and loam moulds. Patterns more elaborate nature, such 
those required for steam cylinders, toothed wheels, etc., are considered the next 
four chapters, while the concluding chapter devoted description such 


machinery necessary desirable pattern shop. There index two 
pages. 


HAND BOOK TIMBER PRESERVATION. 


Edition. Leather, 61+ pp., illus. Chicago, Pettibone, 
Sawtell Co., Printers, 1900. (Donated the Author.) 


The primary purpose this little book, stated the introductory remarks, 
furnish and collate such information the practical workings the preservation 
timber shall enable the operator understand fully philosophy and principles 
involved. and serve handbook information, both during the construction and 
operation the works. The zinc-tannin, Wellhouse, process treated length, 
while the Burnett and creosote processes are noticed only incidentally. 


STANDARDS FOR STRUCTURAL DETAILS. 


American Bridge Company, Engineering Department. Cloth, 10x 


ins., 102 pp., tab., illus. 1901. (Donated the American Bridge 
Company. 


order obtain uniformity, these standards have been prepared for use the various 
engineering offices the American Bridge Company assist the engineers and drafts- 
men making detailed and shop drawings. The present edition revision former 
standards. The states that they have been revised from time time order 
keep pace with the progress made the art designing, and that particular effort 
has been made have them adapted the latest improvements tools used bridge 
construction. The Contents are: Beams and Channels; Angles; Tees; Z-Bars; Rivets 
and Bolts; Pins and Nuts; Eyebars; Rods: Flooring; Miscellaneous; Tables; Sample 


Drawings; Corrugated Steel Windows and Doors; Rules for Making Shop-Drawings; 
Appendix. 


COURS TRAVAUX MARITIMES 


Professé Nationale des Ponts Chaussées. Par Baron 
vols and atlas, illus. Paris, Ch. Béranger, francs. (Donated 
Baron Quinette Rochemont.) 
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THE BOHIO DAM. 


All engineers who have examined the route the Panama Canal 
agree that the neighborhood Bohio the only available location for 
the dam which the summit level must maintained. other 
hand, there have been wide differences opinion how this dam 
should constructed, and how high could safely built. While 
would exaggeration say that the conditions met here are 
unprecedented, they call for engineering skill and judgment the 
highest order. built meet requirements which have been 
imposed other localities would enormously expensive. The real 
skill engineer shown designing the least expensive safe 
structure adapted the particular case hand, even though may 
not comply with requirements commonly demanded. 

The formation the Isthmus generally with the irregu- 
larities surface, rocks, and elevations usually found 
countries. The width the Chagres Valley any fixed elevation 
very rocky islands rise here and there above the level 
the alluvial plain. The sides the valley are generally rocky, although 

papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the may 
sent mail theSecretary. Discussion, either orai written, will published 


subsequent number Proceedings, and, when finally closed, the papers with discussion 
full will published Transactions. 
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much this rock soft character; has often weathered into 
fertile soil, which was formerly covered forest, and would 
quickly return its pristine condition the rude cultivation now 
practiced were abandoned. The bottom land alluvial plain the 
river comparatively narrow, and formed the sediment from 
country much the same character that which bounds it. the 
rocks are very diverse character the alluvial soil also variable. 
generally silt compact mixture sand and clay practically 
impervious water, but some places coarse sand and gravel are 
found. There are various bars and other obstructions the river, 
some which are rock position, and others bowlders, gravel 
sand. 

Bohio the high banks the valley are near together, and rock 
found quite near the surface both sides the river. The river 
less than 200 ft. wide ordinary stages, and superficial examina- 
tion would lead one believe that rock would found very mod- 
erate depths completely across the valley. The first impression made 
that this ideal site for dam, and that masonry structure 
could built moderate expense. however, reveal the 
unwelcome fact that the alluvial deposit has simply filled old, 
deep geological valley, the bottom which, places, 140 ft. below 
tide level, and that the lower portion this valley filled with sand 
and gravel permeable water. The course the geological valley 
does not everywhere agree with the present bed the Chagres River, 
but lies within the hills which bound the larger valley. Permeable 
sand and gravel are found the lowest part the geological channel, 
overlaid heavy and tight blanket finer alluvial deposit. There 
are strong probabilities that this permeable material connects with the 
river either above below, both, the evidence this being that 
when pipe driven into this material the water the pipe stands 
the same level that the river. practically established, how- 
ever, that there connection with the river for considerable dis- 
tance, probably least mile, above the dam site. general 
map this locality. The immediate location, larger scale, 
shown Fig. and several cross-sections the valley, determined 
borings, are shown Fig. 

About miles above the dam site, local tributary, the Gigante, 
enters the Chagres from the west. low summit separates the Gigante 
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from the Chagres miles below the dam site. The natural summit 
here ft. above tide water the lowest part the gap. Good 
rock foundation found this place, and every respect 
excellent location for spillway. The floods the Chagres must 
either pass through the present course the Chagres Bohio, 
must pass over the gap the head the Gigante. force them 
through the Gigante gap requires the construction dam, near 
Bohio, least high the gap. Until this done all the work 
the dam site will subject interruptions and dangers from floods 
the Chagres. There are special difficulties attending the con- 
struction the Gigante Spillway. 

The Gigante Spillway ideal arrangement. When the Bohio 
Dam completed and the spillway built, the entire discharge the 
river will through the Gigante gap, and the dam will almost 
miles away from what will then the Chagres. This gap, however, 
comparatively late discovery. All the earlier French plans were 
based spillways each side the Bohio Dam, and not far from 
it, discharging into diversion channels each side and parallel 
with the canal. The published plans the New French Company 
show that its engineers have failed realize the great advantages 
the Gigante location; they provide only for the discharge portion 
the river this route, the remainder being taken through spill- 
way very nearthe dam. The Gigante Spillway is, however, superb 
solution the problem the control the Chagres, the whole 
work being done fixed weir with complication gates 
sluices. weir ft. long can built here, which will pass 
maximum flood any probable duration, with surface not more 
than ft. above the crest the weir, and maximum flood indefi- 
nite duration, such has never been known, with surface barely 
ft. above. The discharge the river below can kept safe dis- 
tance from the canal, and made pass over low, marshy country 
little value. 

The final result the completion the works will that the 
Chagres will flow through the Gigante gap, where will pass over 
masonry dam founded rock. Above this dam will lake, about 
sq. miles area, not unlike many other artificial reservoirs which 
have been created rivers. The present valley will closed 
artificial barrier, this barrier being located about miles from the 
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course which the Chagres willthen take. will subject pos- 
sible overflow, nor any currents, but will simply artificial con- 
nection the hills which now form the sides the valley, and which 
will then form the eastern boundary the modified valley. The 
practical result will the same when natural valley closed 
geological disturbances, and forced seek new channel 
through the lowest available gap. 

Besides the problem raised the great depth rock, the con- 
struction the Bohio Dam complicated the necessity taking 
care the Chagres floods while building, least until they 
can diverted through the Gigante gap. While various plans have 
been suggested for this dam, only three will now considered. The 
first these the plan proposed the engineers the New French 
Company (Compagnie Nouvelle Canal Panama). The second 
the plan adopted the Isthmian Canal Commission, although was 
not preferred the writer. The third the plan proposed the 
writer. These three plans will considered successively. 

The French Plan.—The French engineers located their dam about 
midway between the two villages Bohio and Buena Vista, the 
place where the valley narrowest, and directly opposite the site 
selected for the Bohio locks. This location shown Fig.2. 
cross-section this proposed dam shown Fig. and the 
same figure enlarged cross-section made correspond the 
height adopted for the other dams. 

The surface material was excavated varying depth, but 
not beyond what believed could done with open coffer-dams; 
and, starting the ground laid bare, earth dam compact 
material, but without core-wall, was built. This dam was 
horizontal vertical the down-stream face, and horizontal 
vertical, broken four flat benches the up-stream face; the 
dam finish ft. above extreme high water, and measure 
ft. wide ontop. The entire down-stream slope was 
faced with rip-rap thick, this covering extended over the 
greater part the top. The up-stream surface was faced with 
concrete equal thickness. concrete wall was built across 
the river the foot the up-stream face, this wall built be- 
tween two lines sheet-piling. protection from possible floods 
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during construction, large amount heavy rip-rap was placed 
the down-stream face, this being designed principally prevent 
the destruction the work case flood should pass over the dam 
before was completed. The only feature which this dam can 
said differ materially from many other earth dams the concrete 
facing the up-stream slope, and this must regarded doubt- 
ful expediency. rigid surface this character could not ex- 
pected adapt itself the irregularities settlement, which are 
always likely occur heavy masses earthwork; and cavities 
might form, which there would little danger the surface 
ering were loose one. This dam, like other earth dams, would not 
safe against overflow, but would tight itself, and the 
only loss water would that which would percolate through the 
permeable material the valley below the bottom thedam. The 
importance this seepage will taken later. 

The Technical Commission, whom the entire scheme the New 
Panama Company was submitted for approval, thought wise limit 
the head water against this dam about ft., 20m. There 
seems have been reason for this particular limit, except the 
general judgment, the engineers forming the Commission, that 
was not wise expose earth dam greater pressure water. 

facilitate the construction this dam, was proposed build 
temporary dam piles, timber and loose rock about 000 ft. above 
the permanent dam, and, during the construction the permanent 
dam, deflect the passage the Chagres through the excavation made 
for the locks, which are but ashort distance away. Should extreme 
flood occur, exceeding the capacity this channel through the locks, 
the work the dam site would flooded, and the heavy rip-rap out- 
side the proper limits the dam the down-stream face was expected 
save the works case such overflow. After the dam itself 
reached elevation (46 ft.), was that there 
would further danger overflow, and this special protection 
was not carried above this level. The construction the dam 
could not really begin until the excavation the locks had been com- 
pleted, and the work the locks must, great measure, sus- 
pended while the dam building. seems that these 
two works should made far possible independent, which 
would accomplished building temporary dam such size that 
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the diversion would through the Gigante gap, instead through 
the excavation for the locks. 

The detailed quantities involved the construction this dam, 
according the French estimate, and the estimated cost are given 
Table No. 


TABLE No. 

Earth excavation, above tide level...... 400 000 cu. 523 200 cu. yds. $0.45 $235 440 
Concrete and masonry laid 29650 3878 8.00 


The prices Table No. are those used the Isthmian Canal 
Commission’s Report, far they are applicable, and they are sub- 
ject such modifications the judgment engineers may think 
right. This estimate includes temporary work. This dam only 
ft. high above tide water, the other designs being 100 ft. high. 
for purposes comparison, the estimate increased proportion 
the squares these heights, the cost the higher dam, the 
French plan, would 016 030, or, round numbers, 000 000. 

The Isthmian Canal Commission’s Plan.—The plan adopted the 
Isthmian Canal Commission was designed resist normal head 
water ft., about ft. more than the limit arbitrarily adopted for 
the based the theory that the dam must 
not merely tight itself, but must absolutely close the valley, 
that there will seepage either through below it. The plan 
selected consists earth dam wide top, finishing ft. 
above high water the lake, with slopes horizontal vertical 
both faces, broken narrow horizontal benches, both surfaces 
being revetted with loose rock. This dam encloses masonry core- 
wall, ft. thick top and ft. wide the base, which would 
carried down the underlying bed-rock. The location this dam 
shown Fig. and the elevation and cross-section Fig. The 
location was selected one which borings had indicated the 
maximum depth rock the least, this depth being 129 ft. below 
tide water. The method construction would consist sinking 
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series pneumatic caissons, these caissons the foundation 
solid concrete wall, the two together constituting the core-wall. 
The design involves the extension pneumatic work unprecedented 
depths, and involves special details making the joints between the 
caissons tight. 

The location selected for this dam below that chosen the 
French engineers, and practically right angles the French dam; 
the length dam, well the cross-section the valley, this 
line being double that the French location. The desire limit 
the depth pneumatic work led the selection this line, but 
possible that additional borings might find deeper hole here. 

There can little doubt that dam this character could 
built. involves novel and untried features. Few engineers, even 
among those who feel that they could construct it, would ready 
say advance how the work would done. The difficulties, taken 
connection with the climate and other surroundings, are enormous. 

The estimated cost this dam, taken from the detailed estimates 
the Commission, given Table No. 


TABLE No. 

Earth excavation above tide 
Excavation below tide level..... 260 260 
Pneumatic 108 410 2330 815 
Earth placed dam............ 500 000 900 000 
Revetment both sides....... 107 200 sq. yds. 2.00 214 400 


The cost this dam could very much diminished adopting 
the French location, with its reduced cross-section valley, and sink- 
ing the deeper caissons dredging through wells, has been done 
many deep bridge foundations, instead using the pneumatic 
process. With this method there would less certainty water- 
tight joint between the caissons and the rock, and between the adja- 
cent caissons. The effect the core-wall would limit the deep- 
water seepage rather than close entirely. the judgment 
the writer, the small difference between the two would not justify the 
greatly increased cost which the Commission’s plan involves. 
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The Third Plan.—The dam proposed the writer designed 
sustain head ft., the same that proposed the Isthmian 
Canal Commission. based diverting the Chagres through the 
Gigante gap during the construction the dam, and contemplates 
building dam very large dimensions, using material which would 
otherwise wasted, this material consisting partly rock from the 
excavation for the Bohio Locks and partly earth excavated from the 
bed the canal. The dam designed tight itself, but 
attempt made prevent seepage through the permeable ma- 
terial below the bottom the dam, except far this can done 
sheet-piling. this respect this dam agrees with the French plan. 
Furthermore, after careful study the various other locations which 
the extensive borings made the Commission indicated might 
better, the French location has been chosen the one best fitted for 
structure this kind, but the dimensions the two dams differ 
greatly that only portion the section this dam really occupies 
the French location. 

The general arrangement this dam consists two rock-fill dams, 
one located about 200 ft. above and the other about 000 ft. below 
the French location. The upper dam would finish Elevation 100, 
ft. above the level the water impounded the lake. The 
lower dam would finish Elevation 30, ft. below the upper dam. 
The space between the two rock-fill dams would filled with imper- 
meable material, the two dams being retaining-walls which would hold 
this earth position; the surface this earth filling would 
grade sloping from the lake, which much flatter than any 
slope saturation. The upper dam would abut against hill sepa- 
rated from the high country beyond gap lower than the level 
the lake, and small rock-fill dam the same description would 
required this gap. Another small rock-fill dam would 
required the down-stream side the earth filling, place where 
the natural surface the ground lower than the proposed filling. 
All four these dams would the same class construction, 
although but one them would any considerable size. For con- 
venience, the upper dam designated Dam No. the dam across 
the gap Dam No. the low dam across the river Dam No. and 
the side dam Dam No. The location these dams shown 
Fig. and cross-section shown Fig.6. 
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The four rock-fill dams would all made the same plan; they 
would finish ft. wide top, with slopes horizontal vertical 
both sides, and they would made entirely loose rock taken 
from the excavation for the Bohio Locks, which would deposited 
here the same way which rock fills are ordinarily made. The 
total amount excavation for the Bohio Locks estimated 084 664 
cu. yds. The estimated volume the four dams 555 000 cu. yds. 
Allowing for voids the dams, the excavation for the locks would 
furnish three times the amount rock needed for dam construction. 

the line the French location, and immediately below Dam No. 
proposed drive two lines sheet-piles, ft. apart, from one 
rock bank the other; these piles ft. long, driven ft. below 
tide water and terminating ft. above tide water; the object being 
exclude the flow water within these limits. They will not check 
any flow water greater depth, but ft. considered great 
depth safe estimate driving. The upper ft. these 
piles would buried puddle wall, ft. thick, which would 
laid the earth filling proceeds, and would carefully rolled and 

The entire space bounded the rock-fill dams and the hills which 
they connect would filled with clay and other earth excavated 
from the canal, which would deposited here instead being 
wasted elsewhere; would generally brought trains from the 
canal below Bohio, but thought best could brought from the 
great Culebra Cut, the northern spoil bank from which only 
miles away. The surface this earth filling should planted with 
some tropical grass, and carefully maintained until all danger settle- 
ment surface washing over, when might allowed grow 
into forest. 


The estimated cost this dam given Table No. 


TABLE No. 
Rock-fill dam 450 000 cu. yds. 000 
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The prices given for rock-fill work (50 cents per cubic yard), and 
for the earth filling (25 cents per cubic yard), are considered very 
liberal, they cover only the additional cost depositing material 
here which would otherwise wasted elsewhere. especially 
true with regard the rock, the locks being very near the dam. The 
price for earth equal per mile for train service between the 
Culebra spoil bank and the dam. The same price was used for loose 
rock deposited the down-stream face the French dam. All other 

prices all three estimates are the same those used the Isthmian 
Canal Commission its report. 

Temporary Dam.—None the foregoing estimates includes any 
provision for temporary dam which the waters the Chagres 
would diverted through some other route during the construction 
the permanent dam. The French plans contemplated 
very small dimensions, and the temporary discharge the Chagres 
through the excavation made for the Bohio Locks. Even with the 
French plan would desirable send the river through the Gi- 
gante gap. this, dam must built which will raise the level 
the river above Elevation 65; other words, must perform the 
same duties which the permanent French dam was intended per- 
form, but the dam may more perishable character and greater 
seepage may permitted. northern climates this dam could 
built largely timber, but the life timber the Isthmus 
short that its use must dispensed with, even for provisional 
work. 

the Commission’s plan adopted, the best location for the 
temporary dam would probably 600 ft. below the location 
the French dam, where the valley very narrow. either 
the other dams built, location must found further stream. 
The position the temporary dam herein described shown 
Fig. 

The location selected crosses the river right angles about ft.. 
above the foot the up-stream slope rock-fill Dam No. 
making angle near the east bank, connects with the high ground. 
beyond. Rock found here reasonable depth for the whole 
the river, though the valley. The Chagres about 150 
wide low water, and the total length the dam Elevation. is: 
ft. The portion the dam across the river proper must built: 
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water; the portion beyond the limits the river can built dry 
land. The general features dam designed for this location are 
shown Fig. consists two parts, metal and masonry dam 
extending across the river, and earth dam across the bottom land. 
The foundation consists series separate piers, everywhere 
founded rock, the greatest depth being ft. below mean tide and 
ft. below the water the Chagres. These piers are connected 
arches the top while the spaces between them are closed masonry 
shutters. quite probable that all these foundations could put 
with open coffer-dams, but pneumatic work has been estimated 
for the four deeper piers. The steel superstructure would consist 
series bents, spaced ft. apart, and carrying dam steel 
The earth dam isan embankment, ft. wide top, with side slopes 
horizontal vertical, loose stone revetment the up-stream side 
and line sheet-piling driven along the center. The earthwork and 
masonry could built the same time. The openings between the 
four piers are sufficient pass the whole discharge the Chagres 
during the low-water season. The dam could erected 
days; this would done during the dry season, while the river 
passing through the sluices. After its completion, the sluices would 
closed shutters, and the water allowed the dam. The 
estimated quantities and cost this dam are given Table No. 


TABLE No. 
Pneumatic excavation.... 180 cu. yds., $12.00 $266 160 


Open excavation below tide 


Concrete masonry ........ 341 920 

Earth embankment........ 200 000 cu. 0.60 $120 000 
Sheet-piling.............. 60.00 640 

Earth dam complete............ 154 440 
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This seems very large price for temporary dam, and the forego- 
ing description must regarded more study than definite 
plan. quite probable that better and more economical structure 
could devised. Furthermore, rock-fill Dam No. could com- 
pleted safe height above any possible overflow single low- 
water season, the necessity for the temporary dam might avoided. 
This rock-fill dam complete estimated contain 450 000 cu. yds., 
and similar dam finishing Elevation would contain 300 000 cu. 
yds. the latter single dry season would require 
average cu. yds. per day, which would active work, but not 
impossible. The site the main portion the dam below this rock- 
fill dam would not thereby rendered dry, but would safe 
condition for work. 

Complete Comparison.—lf this estimate added the previous 
estimates the cost the three respective designs, calling the 
French estimate 000 (as all permanent dams are supposed 
finish Elevation 100), the total cost the three would given 


Table No. 
TABLE No. 


Permanent dam. Both With 20% added. 


000 000 885 455 462 546 
Commission’s 869 640 755 095 106 114 
220 


probable that the cost the temporary dam con- 
nection with the Commission’s plan could somewhat reduced, while 
there possibility that could avoided with the third plan, but, 
ageneral way, may said that, the light our present knowl- 
edge, the respective estimates should be, approximately, 500 000, 
090 000, and 500 000. 

This, however, does not tell the full story. the American 
Isthmus the difficulties attending the use skilled labor are very 
great. The amount skilled labor required the French dam 
comparatively small; the Commission’s plan requires large amount; 
the third plan the use skilled labor practically limited the 
construction the temporary steel dam and its masonry foundation, 
The third plan really means the construction elevated plateau 
very large dimensions, the surface area the earth filling between 
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the rock-fill dams being acres. These dimensions may almost 
called stupendous. The only dam known similar dimensions 
the so-called North Dike the Wachusett Reservoir, Clinton, 
Mass., the general features which very closely resemble those 
the dam which the writer proposes for Bohio. The criticism which 
has been made the third plan that permits seepage through 
the permeable sand and gravel the lower part the geological 
valley. 

Seepage.—In considering the effect seepage, the absolute amount 
not important the relative amount. The total requirements 
the canal have been estimated 000 cu. ft. per second, which 
less than 509 cu. ft. would used for lockage and 200 cu. ft. are 
required for evaporation, leaving more than 300 cu. ft. for leakage, 
seepage and other undetermined losses. This quantity cu. ft. 
per second) equivalent 28.3 cu. per second, which seems 
very small. the other hand, equivalent 650 000 000 galls. 
per day, which exceeds the water supply ever furnished any city 
the world; is, fact, enormous quantity. Except for four 
months the year, the discharge the Chagres very greatly exceeds 
this amount, and possible additional storage provide 
supply all times about 2500 cu. ft. per second. loss 
seepage, which might prove fatal under dam sustaining reservoir 
for the supply fairly large city, would comparatively harmless 
the present case. 

Either dam proposed would itself practically impervious. The 
puddle wall the last design may considered entirely so, and the 
filling generally would consist water-tight earth, loose sand and 
gravel being excluded. The rock-fill dams the two ends are loose, 
and would pass water, but the entire structure, including the rock- 
fill dams, would founded water-tight earth, which forms thick 
blanket over the sand and gravel below. The distance between the 
up-stream slope Dam and the down-stream slope Dam 
No. 400 ft. straight line; the actual distance which water 
must travel pass between these points least mile. this 
should added the distance from the dam the place above, where 
the geological channel may connect with the present river; this 
distance not accurately known, but can hardly less than 
mile; the seepage, however, has been entirely 
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neglected, and the distance which water must travel through bed 
sand and gravel has been assumed 500 ft. 

the line the puddle wall, the cross-section the valley, 
above the rock and below the line sheet-piling, 000 sq. ft. 
place 300 ft. farther down the valley the borings showed cross- 
section 000 sq. ft. permeable material. Borings other 
points indicate that this probably fair average the amount 
permeable material through the entire distance. For purposes 
calculation this amount has been doubled, and 000 sq. ft. assumed 
the average cross-section. The question determine, then, the 
amount water which will filter through bed sand 500 ft. long, 
with cross-section 000 sq. ft. 

Seepage has generally been considered matter which must guessed 
at, rather than calculated, and engineers have differed 
greatly what would probably be. The introduction filtering 
plants, however, has led experiments the action different 
sands filter beds, and these experiments, while limited dimen- 
sions, have given comparatively definite results, which seem applicable 
here. fact, these experiments bear least close relations 
the case hand the hydraulic experiments which weir formulas 
have been determined bear dam across far 
there are any indications, would appear probable that these 
filter-bed formulas, when applied sand beds very great thickness, 
will give results too high, rather than too low. The formula deduced 
from experiments* made Allen Hazen, Am. Soc. E., 

which Vis the speed, meters per day, which the water will 
issue from the entire cross-section sand; cis constant, varying 
from 450 200, according the cleanness the sand; the 
effective diameter the sand, millimeters; the head; the 
distance which the water must pass through the sand, and Fahr. the 
temperature the water, degrees Fahrenheit. The effective 
diameter the diameter sphere the volume which greater 
than that the grains which form one-tenth the weight, and less 
than that the grains which form nine-tenths the weight the 
whole mass. 


Report Massachusetts State Board Health, 1892, page 553. 
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represents the speed, feet per second, have 

The value determined inspection the sand and 
gravel. Eight different specimens sand and gravel taken from bore 
holes were analyzed Mr. Allen Hazen, and the effective diameters 
follows: 1.3, 0.9, 0.22, 1.6, 0.38, 0.49, 0.57. The 
average these 0.93, but, they are averaged their squares, the 
average these were selected specially coarse specimens, 
they undoubtedly give much higher value than that the average 
material which the flow the pipes was lost. Furthermore, they 
are all washed specimens brought from the bottom, and not 
fairly represent the actual condition the material position. 
the value assumed mm., which only 10% less than the 
average squares, the value probably least double that which 
actually exists. Putting have 

0.002. 

Applying this value assumed cross-section permeable 
material (20 000), the total seepage would cu. ft. per second, 
insignificant amount compared with the total water consumption 
the canal. only about one-fifth that required for evaporation. 
Furthermore, probable that this amount grossly over-estimated. 
the value taken 0.5, the value 500, and the value 
000, this seepage will reduced cu. ft. Even 
if, the beginning, the conditions agree with this assumption, the 
sediment, the flood water few years, will change the value 
the several constants those last named. these conclusions may 
considered remarkable, thought worth the while call atten- 
tion again the large figures with which are dealing. The quantity 

cu. ft. per second about 600 galls. per day, adequate 
water supply for manufacturing town 40000 people, for the 
whole population now living the Isthmus. 

The speed which cu. ft. would issue from surface equal 
the cross-section the permeable material 0.002 ft. per second. 
The rate which travels through the voids the sand, however, 
very much greater, but would not exceed 0.008 ft. per second, in. 
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per minute, being about the speed the minute hand fair-sized 
clock. While large aggregate water can pass through large 
section sand this low speed, the speed not enough 
material except open exposed face comparatively steep slope. 
the outlet, any exists, considerably below tide level, such 
disturbance impossible. 

Wachusett Reservoir.—Reference has already been made the 
North Dike the Wachusett Reservoir, near Clinton, Mass., where 
the situation bears striking resemblance that Bohio. both 
instances large reservoir lake created dam across river, 
and both instances this dam must supplemented embank- 
ment another dam across gap lower than the level the lake. 
the Reservoir, the masonry dam closes the present 
channel the river, and the dike embankment across low gap 
which marks the site the geological valley. the Isthmus, the 
masonry dam across the low gap, and becomes the spillway, while 
the embankment across the present river, but not across the river 
will when the works are completed. the Wachusett 
Reservoir, the geological valley was filled with drift, and the deflec- 
tion the site the masonry spillway was made glacial action. 
the Isthmus; the deflection from the geological valley the site 
the spillway must artificial means, glaciers ever 
having reached that tropical country. When the work done, the 
two conditions will substantially the same. 

The head water the two sides the dams will not differ 
the two locations enough affect the percolation materially, the water 
the Wachusett Reservoir being more than 100 ft. above the water 
the river below, although the actual height the embankment its 
immediate location somewhat less. The depth the geological 
valley much greater Clinton than Bohio, also the cross- 
section the permeable material. For the purpose comparison, 
the two cross-sections have been drawn the same scale Fig. 

The dams differ principally the character the material used 
for their construction. place rock-fill dams, gravel embank- 
ments are being used Clinton; and, place material taken from 
the canal, the strippings the lake, surface soil with considerable 
amount vegetable mould, have been used for filling between these 
embankments. The same principles govern the percolation and 
seepage both cases. 
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THERMO-ELECTRIC MEASUREMENT STRESS. 


PRESENTED Marcu 1902. 


undertaking the labor preparing paper this subject the 
writer was influenced the hope full description the methods 
used, combined with exhibition the results obtained under 
somewhat unfavorable circumstances, together with few remarks re- 
garding the errors involved and the probable accuracy attainable 
under more favorable conditions, might lead further investigation 
along this line, supplying reliable data the fiber stress columns, 
the extent stress induced members and details structures 
the impact and vibration under rolling loads, together with some in- 
sight the magnitude secondary stress, resulting from the 
character the details used. 

Further, will noted later the paper, this method appears 
throw some light the limits which molecular fatigue com- 
mences appear, confirming Bauschinger’s suggestion that Wohler’s 
experiments, which bars broke nominally below the elastic limit 
the material, there reason for concluding that the loads were 
really greater than the true elastic limits the bars. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with dis- 
cussion full will published Transactions. 
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Methods Measurement.—In the measurement stress thermo- 
electric means, two radically different methods may used. 

A.—By relative measurement the temperature change the 
bar when the load applied removed. This method applicable 
only while the load being applied removed, and cannot used 
any time thereafter, the thermal change the bar gradually 
dissipated radiation. 

B.—By measurements indicating the extent the temporary 
change the thermo-electric intensity the bar, due the stress 
applied. This change subsists long the constraining force 
kept applied, and hence the method applicable the measurement 
either live dead-load stresses. 

the work done thus far the writer, measurements the first 
method have been reduced basis approaching scientific accuracy, 
while sufficient work only has been done the second method indi- 
cate its practicability with suitable apparatus, and give reason for 
thinking that the same amount time spent improving the method 
operation will place nearly equal footing with direct ther- 
mal measurement. 

Returning now the first method: The general law upon which 
the thermal measurement stress depends may stated follows: 
Any substance which expands upon being heated absorbs heat (i. 
grows cooler) upon being stretched, and vice versa. 

Sir William Thomson (Lord Kelvin) has developed* the mathemati- 
cal theory the thermo-elastic properties matter, and has demon- 


strated the following formula applicable the phenomena 
question: 


where thermal increase, degrees Centigrade; 


temperature, Centigrade, from absolute zero; 
the mechanical equivalent the thermal unit; 
pressure applied, pounds, positive compression and 
negative tension; 
the longitudinal expansion per degree Centigrade; 
the specific heat; 
and the weight, pounds per foot length bar. 


* 


Mathematical Journal, April, 1855; the Philosophical Maga- 
zine, 1878. 
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This change temperature, would inferred from the undu- 
latory theory heat, takes place instantaneously, with the application 
the pressure, load, and subject the usual laws radiation. 
Since the temperature change very small, Newton’s Law Cooling 
may taken apply exactly, namely: The amount heat gained 
temperature between the body and the surrounding medium. 
two loads, different magnitudes, are gradually applied equal 
periods time, the temperature changes the bar for the respective 
loads will strictly proportion the loads, notwithstanding the 
radiation going while the loads are being applied. 


The formula, rigidly exact for any solid only for 


infinitesimal increment but, with steel, the variation within 
the elastic limits would extremely small, and may taken ex- 
actly proportional the pressure load applied, and, are 
interested only relative measurements, error involved. 

depends the temperature the bar the time the load 
applied, this temperature should noted, readings taken dif- 
ferent temperatures are compared. Thus, the value abso- 
lute zero taken 276.7° Cent., and one set measurements 
taken 23.3° Cent., and another 24.3° Cent., the latter, for the 
same loads, should greater, error has been made 
the work. would probably not vary greatly, this percentage per 
degree Centigrade sufficiently accurate for most purposes. 

The magnitude the temperature change, may best illus- 
and the area the bar sq. in., and have, for mild steel, 


perature change for change stress per square inch. 

one not familiar with thermo-electric work, this temperature 
change per pound per square inch would seem much too small 
admit measurement, but this means the case, if, con- 


0.00000657° Cent., the tem- 


nection with the thermo-pile, there used galvanometer sensitive 
Thomson astatic. The range through which may measure, 
however, will correspondingly small, may best illustrated 
the result the following test, Mr. McIntyre and the writer, using 
fairly sensitive adjustment Elliott Brothers’ instrument. 


q 


Papers.] THERMO-ELECTRIC MEASUREMENT STRESS. 


application load about per square inch the 
bar, deflection (scale reading) more than cm. was noted 
deflection which nearly the maximum which may beread). This 
the rate per pound per square inch; and, 0.3 mm. 
very appreciable deflection, would readily note change 
temperature the bar one ten-millionth part Cent., caused 
the application load about per square inch, and this 
means the limit. 

For practical purposes, however, would course desire 
take the measurements through range several thousand pounds 
per square inch, and adjustment which would give deflection 
per 1000 lbs. would suitable. Now, with such adjust- 
ment would endeavor read 0.1 mm., which, with this adjust- 
ment, would correspond about Ibs. per square inch, giving 
temperature change little more than three hundred thou- 
sandths Cent. This being the probable error reading 
with such adjustment, the percentage error the reading would 
decrease, the greater the being 0.5% for 1000 
and for 000 per square inch, etc. 

Apparatus.—The necessary apparatus will now described 
detail. consists thermo-pile, junction, attached and 
insulated from the bar, circuit with suitable galvanometer, pro- 
vided with the usual reading scale and telescope for reading the 
the experiments, given the load was applied the 
bar Olsen testing machine, and weighed off carefully 
possible. wire index was attached the end the scale beam, 
and scale was fastened the standard, order enable the 
operator weigh, accurately possible, the load applied. 

the writer’s early work this line the galvanometer used was 
Thomson astatic, manufactured Elliott Brothers. While this 
excellent instrument, more sensitive than necessary, and has 
the serious disadvantage being affected the slightest external 
magnetic electrical disturbance. Hence, the later work, 
D’Arsonval type galvanometer was used, which, from the character 
its construction, practically uninfluenced conditions which 
would render Thomson useless. 

The D’Arsonval type consists permanent horse-shoe magnet, 
between the poles which suspended bronze fiber coil 
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copper wire. The current passes down the fiber and through the 
coil, and the coil tends place itself right angles the lines 
force the magnetic field. the coil turns resisted the 
torsion the fiber. 

Assuming the field constant, the torsional resistance the 
fiber is, within the elastic limits, proportion the deflection angle, 
while the lever arm the force cosine Hence, the 
current strength proportion the angle, divided the cosine 
while the readings (the zero being the center the scale) are 
each other the tangents twice the deflection angles. 

Were the field strictly uniform, the mathematical corrections 
the readings could readily made and applied. The assumption, 
however, that have constant field may far from exact, and 
should investigated experimentally. 

Using standard cell, giving constant current, may, the 
use suitable resistance boxes, arrange shunt but small fraction 
the current through the galvanometer, and, varying the resist- 
ance, may vary the current passing through the main circuit; then, 
placing standard ammeter the main circuit, can measure the 
current, and, comparing the galvanometer with the 
readings for current strength, may determine the galvanometer 
corrections. 

cannot read the ammeter with the same precision that can 
read the galvanometer, better usea large tangent galvanometer 
place ammeter, where this type instrument would not 
disturbed earth currents, caused, was the case the laboratory 
where the writer worked, the proximity electric street-railway 
lines, which prevented more accurate investigation the instru- 
ments used. 

The temperature correction, the comparison measurements 
made different temperatures, has been noted, but should also 
noted that any change temperature changes the resistance the 
copper wires the circuit and coil, and correction should made for 
this, where the accuracy the work would warrant such refinement. 

The most difficult correction deal with satisfactorily that 
time radiation, since the measurements depend on: 


The temperature change the bar, which effected 
radiation; 
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the conduction this temperature change the end the 
pile next the bar, through the insulating material; 

the time required for the galvanometer register the full 
amount deflection. 

the experiments presented this paper, the time recorded 
that from the time starting apply the load until the reading was 
taken, and attempt was made determine the percentage error 
involved for given percentage increase decrease the time 
noted for each application the load. One the difficulties doing 
this accurately lies the fact that the galvanometer reading nearly 
difficult determine the time exactly. 

Where the time application the load short, say, 
seconds, considerable difference the observed time appeared 
make little appreciable difference while, where the application 
was made much slower rate, say, minute minute, 
regular, though small, percentage difference the reading for 
number experimental determinations. 


One feature the apparatus, which was given much thought and 
attention, was the proper method attaching the junction, and the 
method finally used was somewhat novel. 


the writer’s early work, difficulty was experienced with the 
antimony-bismuth pile its getting contact with the bar, and 
short-circuiting, thus making the readings unreliable; then, 
tried compare different readings, the distance air space be- 
tween the end the pile and the bar might have varied, and the 
results could not compared with high degree accuracy. 

Again, air being poor conductor heat, the results were not 
altogether satisfactory from this standpoint. obviate this the 
bar was given shellac, and the thermo-pile applied. this 
means much better results were secured. appeared, however, that 
little difference the thickness the coating shellac and the 
time which had been allowed dry made some little difference its 
conductivity, and attempt was next made make the junction 
with gum-arabic place shellac, using very thin piece paper 
coated each side, moistened, and applied the bar, and the thermo- 
pile pressed against the other side. 
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This not proving wholly satisfactory, cement was used for 
the junction. was found that this could applied quickly, would 
dry few minutes, and, gave thin uniform coating, measure- 
ments with different junctions could compared with fair degree 
accuracy. The thermo-pile was held place the bar elastic 
bands. 

addition the cap over the outer end the pile, protect 
from air currents, the head the machine was wrapped with heavy 
asbestos board and carpeting, and, order keep note any 
temperature change that might occur, thermometer was inserted 
through the covering, and read intervals, while thermometer was 
placed outside order keep note temperature changes the 
room. 

The laboratory where the experiments were performed, while 
admirably equipped for the purposes intended, presented few ad- 
vantages for the work hand except the convenience the Olsen 
testing machine. The room itself was subject air currents and con- 
siderable temperature changes, and the galvanometer, instead hav- 
ing specially prepared masonry base which stand, was set 
the plank floor. further disadvantage earth currents, due 
electric street-railway traffic, has been referred to. 

Fig. Plate side view the large testing machine used, 
with the covering the head not yet applied. shows thermo-pile 
attached each side the bar. The wire index and scale, assist 
weighing accurately, may seen the right. 

Fig. Plate shows the machine the background, with the 
head covered, and the foreground the two galvanometers and the 
telescopes with scales for reading the deflections. The large galvano- 
meter left Queen instrument, the field which was found 
very nearly constant, the readings requiring but slight correc- 
tions. The instrument the right small Knott galvanometer. 
The field magnet this consists three steel horse-shoe magnets 
small distance apart, and, would expected, the field was not ex- 
actly constant, and further, the suspending fiber, being very short, 
was more easily over-strained, and was less reliable. Hence, the 
results with the small galvanometer are not nearly reliable 
those obtained with the Queen instrument, and its use, where two 
sets readings were taken, was more check determine whether 
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the bar was bending not. The importance this can better 
understood bearing mind the fact that the readings represent 
the mean fiber stress the bar only far the load uniformly 
distributed over the section the bar; thus, the bar were slightly 
bent the tension would considerably greater one side than the 
other, the amount bending the bar, and this difference would 
indicated comparing the readings the two galvanometers, and 
would particularly noticeable the bar straightened out under 
increased load. other words, the galvanometer readings indicate 
the average fiber stress immediately under the area covered the 
thermo-pile. Where the chucks are not exactly line with the bar 
certain amount bending may result from this cause. Some 
the bars were planed and some were rough, noted the 
description. 

Plate shows the small Olsen testing machine. 

For the benefit any who may interested experimental 
work this line, statement the cost the necessary apparatus 
may interest, and the following figures are approximately 
correct: 


Queen D’Arsonval galvanometer........ $40.00 
Antimony-bismuth thermo-pile, couples, about...... 30.00 


For work such the writer has endeavored do, duplicate appa- 
ratus would found more desirable than the use galvanometers and 
piles different size and make. Thus, the large thermo-pile noted had 
couples, the small thermo-pile had 25. 

The experiments given cover only tensile stresses. The writer had 
made, previously, number experiments short bars com- 
pression, sufficient determine the general character the thermal- 


stress curve compression, but, compressive tests are far more 
difficult make accurately than tensile tests, and the writer’s time 
was limited, none was attempted for this paper. 
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Thermal Stress mathematical law change 
perature with the application compressive tensile stress has been 
noted, and attention will now called the limits within which this 
law holds good. 

soft steel good quality, ranging from 000 000 lbs. per 
square inch, ultimate strength, this limit appears from 000 
per When the pull exceeds this limit the tem- 
perature change longer proportional the pull load applied. 
The curve deviates from straight line, first slowly, then more and 
more rapidly the yield point approached, when heat rapidly 
generated. 

For medium steel from 000 70000 lbs. ultimate strength, this 
thermal limit proportionality considerably higher, from 000 
about 000 lbs. per square inch, and when the stress exceeds this 
limit the curve appears deviate more rapidly from the straight line 
than the case with the softer and tougher metal. When the yield 
point reached, approached closely, heat generated more rapidly 
than the case with the softer metal. 

Under compression, the metal under stress grows slowly and regu- 
larly warmer, proportion the pressure applied, until approxi- 
mately the vicinity these limits, when the temperature increase 
considerably more rapid rate, and, the yield point 
approached, there is, was the case the tensile test, rapid 
rise temperature. 

Fig. shows typical thermal-stress curves tension and com- 
pression. 

Relation the Limit Proportionality Fatigue.—Referring 
Fig. will noted that the thermal limit proportionality 
lower than what usually considered the true, primitive elastic limit 
the metal, and the question the reason naturally arises; and, 
further, what going within the metal and between the molecular 
groups that caused the deviation the thermal curve from straight 
line? 


Evidently, were there any cause producing heat, would offset the 
cooling effect stretching the metal. Now, known that the 
yield point reached there very considerable amount heat 
generated, accompanying the breaking down the structure the bar 
and the flow the metal, and may well inquired whether this 
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TYPICAL THERMAL STRESS CURVES. 


Load per square inch units. 


bar 
this 


limit thermal proportionality marks the incipient stage this 
change structure under stress. this the case, then this limit 
should agree closely with Wohler’s range for unlimited repetition for 
alternating stresses, which appears the case. 

Further, the deviation the thermal curve from the straight 
line (indicating the heat generated non-elastic, internal friction) 
taken measure effect the range stress above 
this limit, then should inferred that the harder metal would 
show, proportion its strength, inferior endurance compared 
with the softer metal, under repetition all stress sufficient 
magnitude induce fatigue, and the accuracy the inference seems 
substantiated the comparison all the records endurance 
tests the two classes metal. 

there any such internal friction has been assumed accom- 
panying the strain the metal beyond the thermal limit pro- 
portionality, but within the apparent limit the proportionality 
shape, must conceived that there has been expenditure 
energy overcoming the internal resistance the breaking 
molecular groups, and friction incident thereto. Granting this, its 
cumulative effect would evidence the increase the period 
and the rate subsidence the elastic vibrations the specimen. 
Thus, Thomson’s experiments, two similar and equal pieces cop- 
per wire were put up, about April 26th, hanging with equal and similar 
lead weights, similarly fixed bysoldering. No. was more frequently 
vibrated than No. but comparison was made until May 
No. subsided from 20, initial range, 10, vibrations, while No. 
the same subsidence vibrations. During the greater part 
May 16th and 17th, No. was kept vibrating, and No. quiescent, 


ahd experiments were made, with the following results: 


No. subsided from 20, initial range, 10, vibrations 2.4 seconds. 


This series experiments, from which the foregoing has been 
quoted, indicates elastic fatigue for the considerable range stress 
through which they were conducted, this range being, course, within 
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the apparent limit elasticity shape. Accordingly, was sup- 
posed that this elastic fatigue occurred for all stresses within the 
apparent limit elasticity shape until similar and more exten- 
Sive series experiments, conducted Tomlinson, showed that 
such fatigue elasticity felt steel, iron, copper, providing 
the stress does not exceed certain limit.* This limit probably 
identical with the thermal limit proportionality. 

What, then, the nature fatigue? Johnson, his Materials 
Construction,” attempts account for micro-flaws the 
material. their effect the prime cause ultimate fracture all 
cases, should look for their influence the elastic fatigue 
Thomson’s experiments, but here are met with unavoidable diffi- 
the condition that the elastic fatigue noted depended the 
immediately previous molecular condition, whether quiescence 
recurring changes shape. 

Hence, the speculation were continued further, might, 
perhaps, well along the lines Maxwell’s theory viscosity, 
supposing temporary but progressive increase the number 
unstable configurations, groups, molecules under the internal 
friction noted, with consequent temporary diminution tenacity, 
resulting the increased period vibration noted, endurance 
tests the ultimate development temporary spots planes 
weakness, wherever these unstable groups chance maximum, 
and final fracture corresponding that brittle material, the ab- 
sence plastic drawing out. 

Leaving this interesting field speculation the question 
which presents itself engineers this: the fact can 
established that, for the material are using, there well-defined 
range almost perfect elasticity, and beyond which there consid- 
erable, fact, nearly equal, range imperfect elasticity, before reach- 
ing the limits apparent elasticity shape, are 
considering the results fatigue tests, under ranges stress extend- 
ing well into the latter range, anywise applicable range 
stress well within the former limit? view Bauschinger’s work, 
the writer would hold that are not. 


Even though discard making special allowance for the effect 
the range stress any kind, taking care the impact and vibration 
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due load arational allowance, have yet consider somewhat 
the case range stress from tension compression. Owing 
the fact that the compression formulas give direct data regards 
the fiber stress must needs allow extra margin 
safety cover our ignorance this respect, until shall have de- 
veloped our column formulas that know what the actual com- 
pressive fiber stress is, since Wohler’s work shows beyond question 
the rapid injury resulting from range stress from plus minus 
when exceeds well-defined limits. 

Such allowance, however, our position correct, should 
based more rationally the length the column and the amount 
the compressive stress involved, rather than upon the total com- 
pression and tension, usually done. 

Thus far the consideration fatigue tests has been supposed 
that the stresses applied the Wohler experiments were really 
approximately those which intended they should be—limited the 
high degree ingenuity displayed the design his testing appa- 
ratus the approximate equivalent gradually applied load 
the absence shock. 

Now, well known that the effect suddenly applied load 
producing greater than that due the same load rest, 
and may demonstrated mathematically that were the load im- 
posed with complete suddenness, instantaneously and without 
shock, its effect produce momentary deflection and strain twice 
that the same load rest. 

Hence, Mr. Fidler argues that permissible doubt whether 
the apparatus used Herr Wohler did fact succeed limiting the 
internal stresses the intended amount, without exceeding it, and 
whether the bars were not subjected the action dynamic stresses 
every time the load was applied, which was done about four times 
minute. That this was the case certain extent can hardly 
doubted, but what the limit the dynamic effect was, the question 
decided, Wohler’s results are interpreted this basis. 

careful study the Wohler machines would probably lead the 
majority engineers select once that for repeated bending 
opposite directions, the one most likely cause the maximum 
dynamic stresses, and perhaps the maximum estimate this effect, 
view the slow speed the machine, four revolutions per minute, 
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would under 30% the load the cantilever end the 
specimen. 

Mr. Fidler’s estimate for this, however, would six ten times 
that which have made, considering possible that elastic vibra- 
tions induced might bring the internal stress the maximum effect 
suddenly applied load, which, this case, would three times 
the load, since the range stress twice the load. 


The following his table for the minimum breaking load, 
the dynamic theory: 


subject bar suddenly applied load, the external work 
the load its weight times the deformation the bar, which must 
balanced the internal work, which the product the mean 
stress times the elastic deformation: Hence, the deflection, de- 
formation, for the suddenly applied load, will twice that caused 
the same load rest, since the mean internal stress only half the 
maximum. If, however, this dynamic stress exceeds the yield point, 
part the internal work will performed plastic deformation, 
resulting raising the yield point, just with steadily applied 
load. Hence, ductile material, suddenly applied load greater 
than half the ultimate strength would have applied number 
times produce rupture, and this basis Mr. Fidler undertakes 
account for the endurance specimens the Wohler experiments 
where the dynamic stresses would (if figured his proposed basis) 
considerably greater than the nominal strength the material. 

Now, the yield point mild steel approximately 60% the 
ultimate strength, and, limit the range, plus and minus, the 
alternate stresses the Wohler machine something less than one- 
third the ultimate strength, the endurance the piece 
tically indefinite, and the yield point has not been raised, plastic 
deformation occurs, although the dynamic stresses Mr. Fidler’s 
method computation have exceeded the yield point between 40. 
and per cent. Since the conditions application the load 
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have been the same for the lower and higher intensities stress, the 
same line reasoning advanced support the probable accuracy 
the dynamic theory may used with far better advantage prove 
its improbability. 

has been argued that, short test piece under direct stress, the 
amplitude the elastic vibrations dynamic stresses would 
small escape observation. This argument would have 
indeed some weight where the stresses are direct and the test piece 
short, but similar fatigue occurs under bending, where the length 
the specimen would insure considerable amplitude vibration 
render their detection certain these stresses were anything 
like the magnitude supposed, the argument would seem invalid. 

The final difficulty with this hypothesis will now considered. 
the dynamic effect load imposed instantaneously and without 
shock producing deflection and stress may readily proved 
mathematically momentarily twice that the same load rest, 
extended through the interval seconds. 

fact, would appear that this final absurdity has caused not 
few engineers discard the hypothesis, framing their later specifi- 
cations, and make allowance for the dynamic effect loads 
the more rational consideration the length span, that portion 
which, when loaded, causes the maximum stress the member, 
together with the character the traffic, the loading which the 
structure subjected. 


VARIATIONS THE THERMAL STRESS CURVE, UNDER VARIED LOADING 
THE SPECIMEN. 


will observed referring the value the temperature 
change for change stress per square inch, the maximum 
cooling effect stretching bar nearly the yield point will 
but little over one-fifth Cent., amount too small appre- 
ciable touching the bar with the hand. When the yield point 
reached, however, the bar warms very perceptibly, and this point 
the curve may for convenience termed the heat limit. This heat 
limit varies with the yield point, but the limit proportionality 
thermal change follows different law. may readily lowered, 
but the writer has not apparently been successful raising above 
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its normal value. fact, work thus far indicates, under treatment 
which usually supposed raise the limit proportionality 
shape, that, while the deviation the thermal curve from straight 
line for greater loads much less marked, commences much 
lower point. 

The following tests are attached more example the accuracy 
thermal measurement stress, demonstrate the fore- 
going general statements, for the reason that, while some the tests 
appended were not made with sufficient care under sufficiently 
favorable conditions scientific value determining the points 
referred to, they all indicate the value the method means 
measuring stress, and the best them are probably within the limit 
error involved weighing off the load the testing machine used. 
fact, where the Queen galvanometer was used, the writer has 
hesitation stating his conviction that the galvanometer readings 
were far more accurate than was possible weigh the loads with 
the testing machine used. Especially the tests where the Knott 
galvanometer was used, where the first scale reading differs materially 
from 30, the galvanometer correction considerably error for the 
larger deflections. 

Again, the chucks the large testing machine were such that the 
bar could not readily adjust itself the line pull, involving some 
little error bending, which appears some the tests. 

The heat from the lights used the reading the scale affected 
the pile the side next them small extent, which was 
noticeable the change the zero first reading. Where pile 
was used each side the bar will noticed that frequently one 
reading increased while the other decreased, showing bending, and 
the thermo-piles had been the same size these could have been 
correctly averaged, thus getting true mean result. 

Experiment rough bar was slightly curved one side, and 
straight the other. The effect quite marked, may noted 
the readings. 

Another error which involved making the corrections lies 
the fact that the radiation correction was determined, while using 
rubber cement insulation for the junction, and was applied the 
experiments made while using shellac insulation, for which was 
probably somewhat too great. 
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all cases the loads were applied the hand-wheel the testing 
machine, with great regularity possible. percentage error 
weighing off the load was smaller for the smaller loads, for the 
reason that the weighing could not done until after the galvano- 
meter reading had been taken, any vibration the scale-beam 
would affect the reading. 

was noticed that the scale-beam would sag after the 
application load approximately 000 and the question 
arose whether this was due squeezing the lubricant from 
between the teeth the spur gears, and from between the thread 
and nut the screws, whether indicated certain amount 
the actual stretch the metal. the latter, then the substitution 
bar twice the size should change the position this limit 
weighing, but the behavior the scale-beam seemed the 
same, regardless the size the bar, seemed evident that the 
first explanation was the correct one. The error involved would 
this: The load weighed off would slightly smaller than should be, 
and hence the galvanometer deflection per 000 Ibs. would trifle 
greater than ought be. 


EXPERIMENT 
Evening, August 6th, 1901. 


Bar No. Size, 1.512 ins. 0.573 sq. ins. 
Steel; standard bridge specifications. Strip from web 15-in. channel. 
Ultimate strength lbs. Elastic limit 000 


First scale 
Second scale 
centimeters. 
Tempera- 
Galvano- 
Corrected 
Deflection per 
000 


Queen galvanometer, and thermo-pile couples, used. Shellac used for 
attachment. Distance scale 246 cm. 
Turner, Observer. Zeleny, Operator. 


Load. 
148 2.140 
2.118 
2.072 
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EXPERIMENT 
Evening, August 8th, 1901. 
Bar No. Size, 0.378 1.488 ins. 0.563 sq. in. 


=| » 

m, 8s. 


Remarks.—At the end the second reading the temperature suddenly fell about 
Cent., due Doors open between readings. 
Distance scale Queen galvanometer and large thermo-pile. 
Shellac contact. 
Turner, Observer. Zeleny, Operator. 
Bar cut the 15-in. channel steel; manufacturers’ standard 
specifications. Ultimate strength Elastic limit 000 lbs. 


August 9th, 1901. 


Bar No. (Continued).—Stretched 21000 lbs. the evening 
August 8th. Large thermo-pile and Queen galvanometer. 


Distance scale 246 cm. 
Turner, Observer. Zeleny, Operator. 

Remarks.—It will noticed that these readings run quite regularly, the first trifle 
high, perhaps, due part observational error, and part the fact that the 
thermo-pile was affected the lighting the jets used for reading the scale. This 
effect would gradually disappear, the source heat being constant. 

The first reading was not the center the scale, and for that reason the galvano- 
meter corrections are probably too small for loads 000 Ibs. and over. 

will noted that the point where the curve changes has not been materially 
raised the load applied. 
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EXPERIMENT 
Evening, August 9th, 1901. 


Bar No. (Continwed).—Strained Small thermo-pile 


and Knott galvanometer. Small Olsen machine used. 


Turner, Observer. Zeleny, Operator. 


Remarks.—It may noted that these readings are more irregular than can ac- 
counted for otherwise than the overstrain the bar, and that the falling away the 
curve from straight line approximately the same position indicated Experi- 


ment 
EXPERIMENT 


August 10th, 1901. 
Bar No. 3.—Bar Barrough. Straig 


one side 


and very slightly curved the other. thermo-pile each side 


the bar. 
Large thermo-pile and Knott galvanometer. 
TEMPERA- 
m. S. 


| 

| 

| 

i 
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Small thermo-pile and Queen galvanometer. 
For headings these columns, see previous page. 


Distance scale 246cm. Resistance 460 ohms. 
Remarks.—The bar, noted, was rough bar, and slightly kinked bent one 


side, and bending resulting therefrom may noticed the curve. 
EXPERIMENT 
Evening, August 10th, 1901. 


Bar No. (Continued).—Bar stretched about hours 000. 
Thermo-pile each side bar. 


Small thermo-pile and Queen galvanometer. 


TEMPERA- 


Large thermo-pile and Knott galvanometer. 


Distance scale 246 cm. 
Turner, Observer. Zeleny, Operator. 


Remarks.—This bar had been strained 000 Ibs. per square inch and left under 
load 000 Ibs. for hours. 


The readings were quite irregular, due this treatment. 
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EXPERIMENT 
Evening, August 14th, 1901. 
Bar No. (Continued).—Bar annealed heating hours oven. 
Thermo-pile each side bar. Gum arabic contact, August 12th. 
Small thermo-pile and Knott galvanometer. 


Distance scale 249.2 cm. 
Large thermo-pile and Queen galvanometer. 


Distance 246 cm. 
Turner, Zeleny and Cates. 
Remarks.—The above experiment was made using gum arabic junction, and, 
above, the contact for the thermo-pile was found defective before the 
reading. 


EXPERIMENT 
Evening, August 15th, 1901. 
Bar No. (Repeated).—Rubber cement contact. Cement put 
about hours before experiment. 
Small thermo-pile and Knott galvanometer one side bar. 


Distance scale 250 cm. 
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Large thermo-pile and Queen galvanometer other side bar. 
For headings these columns, see previous page. 


eee 


Distance scale 246cm. Turner, Zeleny and Skinner. 
Remarks.—This experiment Bar No. when repeated was made with rubber 
cement junction. the bar had not been overstrained since was annealed, fairly 
regular results should have been expected 


There appears have been some little bending the bar, will observed 
comparing the readings the two sets. The first reading the Knott galvanometer 
was higher than that which the galvanometer correction was determined, namely, 
80; hence these corrections are too small. Further, will noticed that the first 
readings the Knott galvanometer were from 41.50 and similar change the 


first readings the Queen galvanometer, thus showing considerable temperature 
change during the experiment. 


EXPERIMENT 
Evening, August 17th, 1901. 


Bar No. stretched 500 4.30 August 10th, and 


left under that stress until August 17th. Experiment began 
7.30 m., August 17th. 


Small thermo-pile and Knott galvanometer. Larger Olsen testing 
machine used. 


Small thermo-pile nearer that the readings are less accurate. 
Resistance 100 ohms. 


CoRRECTIONS: he TEMPERATURE: 
=] 

m, 8. 

412011 0 28.20 |80.59 | 2.89 |......| 0.00;\—0.04| 0.00) 2.85 
4080 2 27.92 |30.26 | 2.34 0.00/—0.08) 0.00) 2.81 |0.5662| 25.1° 25 .2' 
6000 5 27.69 |81.24 | 3.55 |......| 0.00|—0.08] 0.00) 3.52 
8090 5 27.69 |82.46 | 4.77 |......| 0.00/—0.04) 0.00) 4.78 |0.5847 05°} 25.2° 
10 080 |0 48 25 .82*|32.01 | 6.19 |......| 6.00 |0.5952) 25.2° 25.0° 
10 810 |0 59 25.82 188.19 | 6.47 |......| 6.84 

10 000 |1 20 26.61 |82.56 | 5.95 |......| 0.00 .10|—0.01| 6.04 |0.6040 
16 820 11 8 26.45 |86.22 | 9.77.|...... .01/—0 .04/—0.06) 9.68 |0,.5981).. 
20 2385 11 6 26.81 |88.56 |12.25 |...... 
2170/1 6 26.07 |40.52 |14.45 |—0.01 —0,10|—0,27|14.08 |0,5825 .85° .8° 
26 500 |0 54 26.60 |41.98 16.38 |—0.01 (0.5002). 
80 308 10(?)|24.42 |42.55 |18.13 |—0.01 0.00\—0.44/17.69 0.5888) 
84 300 11 25.01 |45.29 |20.28 |\—0.01 |0,.5767| 24.85° 24.4° 

88 3850 11 5 24.42 |47.80 |22.94 |—0.01 |0. 


Distance scale 250 
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Large thermo-pile and Queen galvanometer. 
For headings these columns, see previous page. 


— 


Large Olsen 


seem probable that the effect the treatment has been 
Area bar 0.445 ins. 0.890 


caused the galvanometer needle move mm. about 


> 
he 


machine used. 


400 ohms. 


Zeleny. 


Application load too slow first weight? 


Distance scale 250cm. Resistance 
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11. 


Evening, August 26th, 1901. 


Bar No. (Repeated).—Bar strained 000 lbs. August 22d. 


Small thermo-pile and Knott galvanometer. 


CORRECTIONS: TEMPERATURE: 
= | | = 
m. s. 
Distance scale 250 cm. Resistance box ohms. 
Large thermo-pile and Queen galvanometer. 
Distance scale Resistance box 460 ohms. 
EXPERIMENT 12. 
Evening, August 27th, 1901. 
Bar No. 7.—Area bar 0.440 1.68 ins. 0.739 sq. in. 
Small thermo-pile and Knott galvanometer. 
m. 8s. 


Distance scale 250cm. Resistance box 130 ohms. 
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Large thermo-pile and Queen galvanometer. 


For headings these columns, see previous page. 


Distance scale 246cm. Resistance box 460 ohms. 


The temperature conditions during this experiment were not very satisfactory. 
Description Bar L2-4734, Boiler. Surfaces planed. Elastic limit 000 
Manganese, 0.38. Phosphorus, 0.033. Sulphur, 0.022. 
This bar was strained the yield point had been allowed rest 
until the date the experiment, and the thermal limit proportionality did not 
appear have been raised. 


EXPERIMENT 13. 

Evening, August 29th, 1901. 

Bar No. Area Bar 0.433 1.62 ins. 0.701 sq. in. 
Small thermo-pile and Knott galvanometer. 


TEMPERA- 


CoRRECTIONS: 
TURE: 
t 
18 670| 1 18) 82.50) 43.70) 0.00 | —0.14 | 11.06) 0.8095).....)..... 
15 950} 1 29) 32.80) 45.41) +0.21 | —0.20 | 18.12) 0.8226)..... 
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Distance scale 250cm. Resistance 180 ohms. 
Large thermo-pile and Queen galvanometer. 
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Distance scale 246 cm. Resistance 760 ohms. 

Description: 4794 Fire-box L3. Elastic limit, 39500 Ultimate strength, 
Ibs. Elongation, 28.7 per cent. 

This bar also had been pulled the yield point and the load had been left ap- 
plied for two days that time, but the thermal limit proportionality did not appear 
have been been raised after this period rest. 
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EXPERIMENT 14. 
August 31st, 1901. 
Bar No. Area Bar 0.440 ins. 0.880 sq. in. 


Small thermo-pile and Knott galvanometer. 


{ 


Large thermo-pile and Queen galvanometer. 


Distance scale 246cm. Resistance 460 ohms. 
Turner, Zeleny and Kennicott. 


Remarks.—Large temperature changes. Rates 0.02 0.03 had allowed for 
most cases. Zero reading the Knott galvanometer was high, and hence the 
corrections for the larger readings are too small the upper set. 


The foregoing curves are fair examples what can done 
this method thermal measurement under somewhat unfavorable 
conditions. Where laboratory especially fitted for thermal meas- 
urement, more sensitive machine for weighing the loads used, and 
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where suitable means are provided for applying all loads uniformly 
and more nearly the same time, probable error not greater than 

The method has number advantages over any other method 
measuring stress with which the writer familiar: 

First. necessary only have space about sq. in. apply 
the junction, and, indeed, this space might reduced sq. in. and 
secure almost equally good results; the thermo-pile might 
special shape, long and narrow, for measuring fiber stress columns 
under compression, desired. For the measurement stress 
railroad bridges the apparatus would appear very suitable. 
error would the probable accuracy when the effect 
air currents, considered. 

The angular deflection the galvanometer might determined 
the laboratory for given intensities stress applied standard bar, 
and, using the same apparatus the field, with similar junction, and 
with the same resistance the circuit, the readings could readily 
interpreted. Such investigation, however, would require time and 
patience, because, order secure reliable results, care must 
taken that all connections are good order, and, where the apparatus 
not working nicely, some little ingenuity required locate the 
difficulty. 

Where piece metal subjected compound stress (for in- 
stance, tension one direction and compression another), the 
cooling effect the tensile strain will offset the heating effect 
the compressive stress, and the reading would evidently indicate the 
difference between the two. 

very interesting case this kind stress will found the 
examination plate-girder with stiffened web. The usual text- 
book analysis the internal stress the web plate such girder 
radically error, and Figs. present the writer’s conclusions 
from thermo-electric investigation the internal stress the small 
riveted girder shown Fig.4. The distribution the stress through 
the web plate belts, and the position these belts varies with 
the position the stiffening angles. the experimental girder, 
Fig. the load was applied jack-screw and I-beam lever 

one end and weighed off the other. 
Referring the analysis internal stress beams, Rankine’s 
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Applied Mechanics,” found that the case examined him 
that beam constant section along its length. For such beam 
proves clearly that the principal stresses the neutral axis are 
tensile and compressive, acting 45° with this axis and 90° with 
each other. 

The special case, beam given type cross-section, in- 
creasing decreasing regularly along its length, amenable 
similar mathematical analysis, and the general distribution the 


internal stress would vary but slightly from the first case considered, 


Load 


at 


The general case, beam varying irregularly along its length, both 
regards area and type section, quite different problem, in- 
volving too many conditions handled general way. Even 
the special cases, when the variations are regular intervals, with 
constant section between, are means simple easily analyzed. 

Since built sections, when well riveted, act under stress approxi- 
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mately solid sections, the built girder with stiffeners should con- 
sidered coming under beams the latter class, and the writer 
would subdivide such girders into general classes follows: 

1.—Those girders which the stiffeners are spaced econom- 
ically; that is, sufficiently close prevent buckling the web, and 
causing capable fully developing the strength the flange. 

Class girders which the stiffeners are placed need- 
lessly close together. 

Class includes those girders which the designer has followed 
Cooper’s specification, which requires stiffeners placed 
about the depth the girder apart when the shearing stress the 
web exceeds that allowed the formulas given. 

Referring Fig. will noted: (1) that the lines maximum 
compressive stress the web are concentrated, were, the dark 
area near the stiffeners, and that they have changed direction from 
45°, being deflected toward that portion the plate best able 
resist compression virtue the lateral support the stiffener 
angles; (2) that the path over which the maximum stresses act but 
slightly longer than would were the tensile and compressive 
stresses acting 45° with each other; and (3) evident that the in- 
tensity the stresses the dark area excess the other 
portion the plate direct function the size the panel, and 
inverse function the thickness the plate. 

Were the stiffeners applied vertically, and close together that 
the web practically stiffened all over, would undoubtedly 
condition internal stress similar that the plate flitched 
beam, which the common theory covers exactly. For cases between 
this extreme condition excessive stiffening and that stiffeners 
spaced economically, investigated, intermediate conditions in- 
ternal stress would naturally expected. solution will offered 
for one only these, giving fair insight the treatment proposed 
for other cases. 

Referring now observations and concerning the distribution 
stress shown Fig. these deductions may summarized the 
statement that load seeks the shortest course consistent with the 
strongest members, parts. 

Referring now Fig. Fig. the belts areas maximum 
compression would expected near the stiffener, and slightly inclined 
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Papers. 


TEST GIRDER 


Gy) 
Scale 


LO 


GIRDER SECTIONS: 


Top flange, two L’s, All other stiffeners, two L’s, 
Rivets, Material, Medium Steel, 
Fie, 
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it, while the belts maximum tension, which act connection with 
them, order fulfill the condition following that path which 
would permit the least vertical deflection the structure would nat- 
urally run the alternate panel point, this being the shortest path, 
consistent with the condition named, that will allow the maximum 
compressive stresses follow those portions the plate which the 
lateral support the stiffeners best able resist them. 

The point most interest this case, with distribution stress 
outlined, would that the stiffener would strained much less 
than the first case, Fig. since the stiffener does not follow the 
center line either belt maximum stress, but, lying between them, 
the component the distortion the compressive belt along the 
length the stiffener offset measure that the tensile belt 
maximum stress across the center. 

The action the stiffener affecting the distribution stress 
the web may regarded two-fold: 

First. rendering the plate its vicinity better able resist 
compressive stress through the lateral support affords, thus causing 
uneven distribution stress the web, shown Fig. 

Second. Under favorable conditions, may relieve the web 
considerable portion the compressive web stress. 

For the former action, few rivets are required, but act efficiently 
the latter capacity, where the stiffeners are economically spaced, 
they should well riveted. 

The effect this distribution the web stress belts should, 
the writer’s judgment, taken into consideration proportioning the 
flanges, particularly where the girders are short and deep, and, fur- 
thermore, deciding the spacing the rivets. 

Measurements Method B.—When bar loaded, the elastic dis- 
tortion opposed and limited the internal molecular forces; 
other words, said that the internal and external forces are 
equilibrium. This once conveys the conception different general 
average distribution internal stress between the molecules and 
groups molecules along different axes, dependent the direction 
the external constraining force, and the question naturally arises 
whether the material will present different properties along different 
axes which may measure nearly approximately this induced 

condition internal strain. 
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Thomson has answered this question, partially, least, showing 
that the thermo-electric quality iron, under pressure, deviates from 
that the unstrained metal toward bismuth for currents the 
direction strain, and toward antimony for currents perpendicular 
this direction. While other metals examined brass, 
copper and steel—showed uniformly the reverse effect that iron 
when similarly treated.* 

strain, then this change may detected clamping the strained 
bar piece similar unstrained metal and forming circuit between 
the two bars, within which galvanometer may placed measure 
the thermo-electric current generated heating the junction the 
two pieces metal. Then, the change proportional the load 
the strain the bar, bears known relation it, this provides 
the necessary means measuring the stress. 

The writer’s first attempt measure stress this way was made 
follows: bar was placed the testing machine, and another 
similar bar was clamped right angles horizontally, using 
wood clamp. the upper end the barin the machine was attached 
steel wire, wrapping few turns about the bar and clamping with 
Another steel wire was attached similar manner 
the end the horizontal bar, and both wires were then connected 
with the Queen D’Arsonval galvanometer. 

The junction the two bars was then heated with bag hot 
water, the bag being wrapped around the junction. This caused 
deflection whatever, there being load the bar. Upon applying 
load 000 gradually, there was noted gradual deflection 
mm., which disappeared the load was removed. 

this deflection was much too small satisfactory, endeavor 
was made get larger detiection using Thomson astatic galva- 
nometer, instead the D’Arsonval, but the instrument was badly 
disturbed the ground currents induced the street-railway lines 
entirely useless. Thus, the only thing that remained 
was either put coil less resistance the D’Arsonval galva- 
nometer apply more heat the junction. 


The former would have been the desirable do, would 


Proceedings, Royal Society, London, 1854-55. Philosophical Transactions, Royal 
Society, London, 1855-56. 
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have secured accurate work, and would have cost only about $15. The 
time required get the coil, however, about three weeks, caused the 
the writer use the latter alternative. 

Wrapping the junction with asbestos paper, was heated 
about 180° with gas jet, and allowed cool about 150° there- 
abouts. Heating the junction with the bar under load caused 
deflection, but soon the load was applied deflection was secured 
roughly proportion the load, for the loads about 000 
000 lbs. per square inch, beyond which the increase deflection 
was far smaller ratio than the increase the load. 

The results secured are given part the following tests. 
considering them should borne mind that the junction was 
gradually cooling radiation, and the extent the rate may deter- 
mined roughly the slight change for the smaller loads 
applied the latter part the tests. These tests are very easy 
make, requiring less than the time necessary for direct thermal 
measurement. essential element necessary for satisfactory work 
constant source heat for the junction, and securing similar 
piece metal that which being investigated, form the junction. 


Set 


DEFLECTION: 


Rate per 000 Ibs. 
Load applied. Load removed. Average. 
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0.58 


0.90 
Zeleny. Observer. 


0.68 0.58 0.605 0.0575 
Set 
Set 
0.51 0.51 0.51 0.051 
0.1 1.01 1.005 0.053 


THERMO-ELECTRIC MEASUREMENT STRESS. 


The readings Set are unquestionably the most reliable, the 
bars had had time become nearly uniform temperature, which 
may perhaps account for the higher point which the rate deflec- 
tion decreases. 

These few crude experiments should not, however, taken 
basis for definite conclusions, further than that the method appears 
practicable, though requiring considerable careful work place 
equally satisfactory basis with that direct thermal measure- 
ment. 

This method, which has been classed the early part 
the paper, like method appears throw interesting light 
the change molecular structure the metal, under such stresses 
exceed well-defined limits. the temporary strain changes the 
thermo-electric quality the material, also does permanent 
strain, but the residual effect the permanent strain set the re- 
verse that which subsists long the constraining force kept 
applied. 

Thomson concludes that the peculiar thermo-electric qualities thus 
induced are those crystal. Thus, finds that iron bars hardened 
longitudinal compression have the reverse thermo-electric property 
that discovered Magnus wires hardened drawing, and that 
iron under lateral compression manifests the same thermo-electric 
property that had discovered iron wire under longitudinal 
stretching force. 

Having noted the characteristics the change the molecular 
structure the material, caused severe stress, may naturally 
inquired, what intensity stress this change commences. has 
been noted that becomes very apparent whenever the load has been 
sufficient give the metal permanent set, and, such yielding 
invariably accompanied the evolution heat, the inference nat- 
ural that the commencement this change structure begins when 
the thermal curve ceases straight line. 

When the repetitions severe stresses are one kind only, 
may conceived that there gradual change the structure 
the bar somewhat homogeneous character, with the ultimate result 
that the life the piece would long under treatment. But, 
the other hand, where the range stress from tension com- 
pression, since the residual effects the two kinds severe stress are 
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the reverse order, correspondingly shorter life, due the lack 
homogeneity the change structure the two kinds severe 
stress, should expected. 

What the nature this residual effect change the molecu- 
lar structure? has been noted that the temporary effect mechan- 
ical strain lower intensity change the thermo-electric property 
the metal, and, apparently with reason, has been attributed 


THERMAL STRESS CURVES 
BEFORE AND AFTER 


—y T 


Bar 0.379 x 1.512 in. = 0.573 sq. in. 
«« O.H, Steel, Standard Specifications, 
\Ultimate Strength = 62000 Ibs, square inch, 


A. Zeleny, 


Test by C.A.P; Turner. 


Load bar, units. 


unequal distribution the inter-molecular forces opposing the 
external forces. Arguing, then, that similar effects are produced 
similar causes, these residual effects may perhaps attributed 
condition permanent internal strain along certain lines axes, the 
natural result which would enable more readily resist stress 
the kind which produced this condition, while, the same time ren- 
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dering weaker other directions, less elastic resilient and more 
likely fractured shock sudden loading. 

concluding this paper, few general remarks regarding the 
elastic condition the metal investigated may not amiss, and 
careful consideration the curves presented Fig. will give fair 
idea the results expected under ordinarily careful work, de- 
pending upon whether the specimen truly normal unstrained 
condition, whether the internal structure has been disturbed re- 


cent overstrain. the latter condition that which have 
deal, regularity results cannot expected, and the writer’s work 
gives some ground for supposing that there slight difference 
the amount the cooling effect due the stretching, for nearly all 
loads, being less cases where the material has been overstrained. 

the tests presented, less attention has been paid the condition 
the bars than determining the most practical type junction 
use. Further, the writer regards the behavior galvanometer un- 
der load continuously applied somewhat more satisfactory indi- 
cation its elastic properties than the measurements which may 
taken consecutively and presented has been done the tests 
given herein. 


The writer takes pleasure acknowledging the assistance received 
the experimental work from Mr. Anthony Zeleny, Instructor 
Physics the University Minnesota, and from Messrs. Skin- 
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GRAPHICAL METHOD FOR THE SOLUTION 
THE CONTINUOUS GIRDER, 
APPLIED DRAW-BRIDGES. 


Discussion.* 


Mr. Barton. Barton, Esq. (by letter).—Mr. Lindenberger gives an- 
other method means which the moments and shears the con- 
tinuous girder may found graphically. The writer has not been 
able obtain copies the the Franklin Institute, referred 
explanation this method, and, therefore, could not follow 
throughout. The method seems very complete, but every change 
the position the loading, the style the loading, necessarily 
changes his diagrams. was for this reason that the writer did not 
any farther his own method. 

the method described the paper only necessary lay out 
one diagram once for all spans equal arms, matter what kind 
loading may the structure, what length the arms may be. 
For complicated structures, like draw-bridges and arches, most de- 
signers would glad able find the reactions simple 
method, and would not care get the moments and shears, if, do- 
ing so, they were compelled more work than would required 
compute them analytically, after having found the reactions graph- 
ically simple method. This the writer’s excuse for giving 
solution, which, graphical solution, incomplete. 


*Continued from December, 1901, Proceedings. See October, 1901, Proceedings for 
paper this subject George Barton, Esq. 
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Papers.] DISCUSSION: STRESSES THE CONTINUOUS GIRDER. 


Mr. Chicotte recognizes the value this method, from this point Mr. Barton. 
view, and shows that, while the ordinary assumptions may very 
far out the way, engineers seem afraid use graphical 
method which will save them considerable time and worry, and yet 
which will, all probability, give results which are close the 
actual stresses there were good deal refinement the calcu- 
lations. 

Mr. Chicotte’s very simple explanation the deflections 
beams under different loadings very interesting, and shows clearly 
how little settlement the supports, change the temperature 
the chords, may change the stresses considerably. 
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PROPOSED SOLUTION SOME HYDRAULIC 
PROBLEMS. 


Discussion.* 


Assoc. Am. Soc. (by letter).—The author has 
evidently adopted the basis treatment the laminar 
assumption flow plane layers parallel the bed (in this case 
uniform motion water rectangular channel great width), 
each layer moving parallel the bed with constant velocity, 
where the velocity the bottom layer (or and the 
excess the velocity any layer over that the bottom layer. Itis 
well known that this hypothesis gives but imperfect representation 
the reality, but has, nevertheless, been adopted many writers 
convenient rude approximation the facts. 

is, course, rigorous consequence this hypothesis, the 
laws mechanics, that the layer maximum velocity must the 
surface the watér unless there up-stream wind (i. e., stream 
relatively the surface layer, which itself motion); also that the 
internal fluid pressure constant any given depth, below the sur- 
face, that the end-pressures, parallel the bed, the two ends 
portion layer, length and width unity, are equal, leaving 
the component (parallel the bed) the weight this portion 
balance the (difference between) frictions exerted this body the 
adjacent layers. Since the motion this portion layer uniform 


Continued from December, 1901, Proceedings. See November, 1901, Proceedings, for 
paper this subject Charles Tutton, Am. Soc. 
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and rectilinear, the components all the forces acting neutralize Mr. Church. 
each other, taken parallel any axis whatever; but axis parallel 
the bed most convenient, since avoids bringing into play the 
pressures normal the upper and lower forces the body. Other- 
wise, mathematical elimination would necessary. 

regards the viscous (or shearing action due inten- 
sity eddying) between contiguous layers, while Navier and others 


point the upper surface the layer with respect 
point just underneath the lower surface the same layer, the author 
assumes that not only proportional that angular velocity but 
also the (excess) velocity, thus following the line indicated 


quantity dependent the velocity (v, 

Now, noticed that what the author calls the 
ordinary method” when applied the equilibrium the aggrega- 
tion layers (of width unity, and length situated between the 
depth, maximum velocity (where the friction zero) and any 
other depth, (where the friction not zero) (it being assumed, for 
justification the use the laminar hypothesis, that there up- 
stream wind) gives rise the equation: 

denotes the friction per unit area the under surface the aggre- 
gation layers question, depth, from the free surface 

the water. This the same the initial equation the author’s 

treatment (on page and identical with equation established 

the ordinary method,” given page 196 Flamant’s Hydrau- 
lique,” second edition, 1900. Flamant deals with Navier’s assumption 
for while Mr. Tutton assumes the form already indicated, and 
proceeds with the mathematical treatment. 

noticed that Unwin’s treatment the same problemt 
practically identical with that this paper (the ordinary method 
used establish result for single layer, which integration 
extended over any number layers). Unwin uses the Navier form 
for viscosity, and first places the maximum velocity below the sur- 
face, remarking later that there resistance the surface the 
maximum velocity will occur the surface (that is, calls attention 
this rigorous outcome using the laminar hypothesis). 

Since, then, the only difference between the analysis the author 


Proceedings, Am. Soc. E., for November, 1901. 
article, Hydromechanics, page 496. 
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Mr. Church. and that the writers above quoted the substitution the former 


Mr. Tutton. 


special viscosity factor, place the Navier form, the writer 
quite unable appreciate the alleged imperfection the ordinary 
presenting what calls ‘‘the other method,” the author 
has brought out the familiar fact that the loss head the case 
uniform motion open channel, between any two points given 
filament, equal the vertical distance, sin. between the corre- 
sponding points the surface the stream; that is, equal the 
fall,” since, for uniform motion open channel, the 
surface the stream plays the part hydraulic grade line. has 
also brought out the fact that the uniform motion filament layer 
the present problem the same would its weight had 
component parallel the line motion, and (in addition) the 
pressure its up-stream end parallel the bed exceeded that the 
down-stream end amount, per unit end area. 
such statement this reader would take exception, and probably 
this all that meant the page 991;* but the author’s 
language, taken literally, would seem indicate his opinion there 
actually more pressure the up-stream end portion fila- 
ment than the down-stream end; which quite variance with the 
laminar hypothesis. 

While the ellipse the vertical velocity curve the very interest- 
ing outcome the special viscosity assumption made the the 
writer can see reason why the former curve does not stand pre- 
cisely the same footing the parabola (which the outcome the 
Navier assumption), regards any explanation the fact that the 
maximum not the surface the water those cases where 
should located the laminar hypothesis were strictly true. 
Such case presented, for example, when the wind down stream 
and has velocity equal that the surface layer; under which 
circumstances seems quite generally admitted hydraulicians 
(Unwin, Flamant, Francis, etc., etc.) that experiment shows 
the maximum velocity (parallel the bed) occur below, and not 
the surface. The conclusion inevitable that satisfactory explana- 
tion this fact must involve some theory internal motion differing 
radically from the laminar hypothesis. Attempts such explana- 
tion, based the action eddies thrown from the bottom, 
vertical currents, etc., etc., have appeared the pages the 
sactions this Society; for instance, see the paper (referred the 
author) Mr. Francis, Vol. VII, page 109, and the discussion 
following it. 

Turron, Am. Soc. E.(by letter).—The writer 
wishes first correct error statement into which fell. 
stated (page 990,* etc.) that the pressure the end any fillet 
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(implying the upper end) pgls. This should have been Mr. Tutton. 
Considering filament, the end pressures upon it, due exterior 
filaments, balance, stated Professor Church. the fillet itself, 
when indefinitely shortened, may considered pressure 
applied to, well component weight of, the resulting mole- 
cule. the lower end fillet, length this would become 
The resulting equations are not altered this. 
may stated that while pressure and weight are convertible 
terms, the writer considers weight have components except such 
are vertical, and what consent are called components weight 
are reality forces developed it, which can only defined 
their effects. The idea the paper confine attention the 
fillet, and divest the argument the idea weight measured from 
the free surface, which claimed necessary consequence 
the laminar theory, involving the fact that the resistance the 
surface must zero. 

That this latter assumption false shown the fact that the 
maximum velocity below the surface, even under the action 
down-stream wind. This has been shown Boileau, Humphreys 
and Abbott, Cunningham, Ellis, Bazin, Price, and others. 
not that the atmosphere offers resistance, but that know very 
little its character. may like the so-called skin the water, 
and very great compared with the fluid resistance the air 
immediately above it, but Nature shows that exists. For this 
reason has been assumed liquid resistance, which agrees very 
well with experiment. This allows axis maximum velocity 
below the surface, the depth which depends the relations 
between fand the illustrations used these were assumed equal. 
matter fact, they are seldom equal, but whatever their rela- 
tion, they change other than constant ratio, the depth axis 
will change with them. 


Any molecule tends sink vertically under the action gravity, 


and its weight consequently develops pressure the direc- 
tion flow which may considered applied it. All forces, 
then, necessary overcome the resistances, are comprised the 
molecule itself, and its motion uniform these resistances must 
equal the force developed the direction motion, whatever 
that direction be. Asa logical sequence, any river flowing with 

steady (not flood) motion, and having irregular bed, the resistances 
each section would measured the forces mentioned 
developed section, whatever the inclination the bed. This 


necessary order that all molecules move instead lying 
stagnant pools, and conceded pipe flow. will also seen 


that pressure required produce this effect. 
The writer’s mode expression page 1005* was unfortunate, 
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tinct from gravity, produced motion, but remove the hydraulic 
grade line, that such grade line could compared with that 
pipe, exterior the liquid the pipe. 

further justify the elliptical velocity curve, the experiments 
Tables Nos. and are presented, which, however, does not 
equal effort has been made find the most perfect fitting 


Mr. Tutton. was not the intention assert that atmospheric pressure, dis- 
curve, but suggested that, developed the laminar theory, they 


plainly show that the assumption resistance the surface 
not true, and that forces developed weight are not necessarily 
weight itself. 
TABLE No. CARROLLTON, Miss., 
1883. 
See Chief Engineer’s Report, 1884, page 2878. 


Henry’s experiments the Niagara, St. Lawrence, and St. 
Clair, are also referred to.* 

Mr. Herschel’s remarks, however appropriate pipes, are scarcely 
applicable rivers where current meters must used, Venturi meters 
and weirs not being applicable. Murphy, Assoc. Am. Soc. 
E., his paper Current Meter and Weir Discharge Compari- 
shows that these two methods measurement agree remark- 
ably well; yet, when using current meter, velocity curves must 
considered. would poor engineer who could not use his instru- 


Journal, Franklin Inst., 1871. 
Proceedings, Am. Soc. E., for September, 1901. 
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Mr. Tutton. ments, and considered that the meaning these velocity curves 
lies much the province the engineer that the physicist. 
Sewers have been tested Buffalo using mixture 
and sodium hydrate, but without results comparable those Mr. 
Benzenberg, and his experiment considered conclusive, Mr. 


Herschel’s subsidiary currents would appear without foun- 
dation. 
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1903: 
JOHN JOSIAH BRIGGS, RICHARD BUCK, 
HENRY SEAMAN, GEORGE SWAIN, GEORGE PEGRAM, 
THOMAS JOHNSON, EMIL KUICHLING, WILLIAM 


JOSEPH RAMSEY, MORDECAI ENDICOTT, WILLIAM JACKSON, 
HENRY RICHARDSON, EDWARD CARTER, EDMUND VAN HOESEN, 
WILLIAM KENNEDY, FRANK OSBORN. JAMES FRAZIER. 


Standing Committees. 
THE PRESIDENT THE SOCIETY MEMBER ALL COMMITTEES. 


Finance: Publications; Library: 
JOSIAH BRIGGS, JOHN HENRY HAINES, 
BENZENBERG, GEORGE PEGRAM, CHARLES SCHNEIDER, 
GEORGE SWAIN, THOMAS JOHNSON, MORDECAI ENDICOTT, 
RICHARD BUCK, JOSEPH RAMSEY, EMIL KUICHLING, 
WILLIAM WILGUS. FRANK OSBORN. CHARLES WARREN HUNT 


Special Committees. 


Engineers (of the International Committee Standards for the Analysis Iron and 
Steel, which Prof. Langley Chairman)—Charles Dudley, William Metcalf. 
Thomas Rodd. 


Charles Dudley, Alexander Humphreys. 


Howe, Louis Sabin, Newberry, Clifford Richardson, Richard Hum- 


phrey, Lewis. 


The House the Society open from every day, except Sundays, 
Fourth July, Thanksgiving Day and Christmas Day. 
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: 
7 


Vol. XXVIII. FEBRUARY, 1902. 


AMERICAN SOCIETY CIVIL 


NSTITUTED 1852. 


PROCEEDINGS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


SOCIETY AFFAIRS. 


CONTENTS: 
Minutes Meetings: PAGE 
the Board Direction, January 15th and February 4th, 
Report Full Annual Meeting, January 15th and 16th, 
Announcements : 
Topics for Discussion the Annual Convention........ 
Accessions the Library: 


MINUTES MEETINGS. 


THE SOCIETY. 


ANNUAL MEETING.* 


January 15th, 1902.—The meeting was called order 10.25 
M., President James Croes the chair; Charles Warren Hunt, 
Secretary. 

Messrs. John Duncklee and Bramwell were appointed 
tellers canvass the ballots for officers for the ensuing year. 


The reading the minutes the meeting January 8th was 
dispensed with. 


full report the Forty-ninth Annual Meeting printed pages 
this number Proceedings. 


No. 
5 
I 
. 
<-> 
be 
] 
3 


MINUTES MEETINGS. [Society 


The Annual Report the Board Direction* and the Annual 
Reports the Secretary and the Treasurer for the year ending 
December 31st, 1901, were presented, and, motion, duly seconded, 
accepted. 


The consideration the following proposed amendment was then 
taken up: 


Amend Article III the Constitution follows: 


new paragraph, ....1...., read follows, viz., 
membership every grade shall the Board 
Direction and respectively hereinafter provided.’ 

striking out the concluding ten words the present para- 
graph newly numbered substituting place thereof the 
following, ‘may then proceed take action the 
applications.’ 

inserting the first line new paragraph after the first 
occurrence the word ballots,’ the words for the election 
Corporate Members.’ Also striking out the word Corporate’ 
before Member, the second line and inserting the words 
the Board’ after the same. Also striking out the three con- 
cluding lines and substituting therefor, the following, viz, Three 
more negative votes shall prevent the election candidate. 
the case election the Board shall once notify the mem- 
bership. the case failure elect the candidate shall 
notified. either case, all the correspondence pertaining 
thereto shall preserved the Board.’ 

striking out all the present paragraph newly numbered 
and substituting therefor new paragraph follows, viz., 
‘6—In case failure elect candidate new application 
the same candidate shall not accepted considered until 
after the expiration one year from the date the ballot 
which his name was last presented for 


This amendment was proposed Messrs. Foster Crowell, 
Harrod, Hardee, Henry Richardson, John Findley Wallace, 
Charles Strobel and Ralph Modjeski, and was presented for discus- 
sion the Thirty-third Annual Convention, Niagara Falls, Y., 
June 25th, 1901. was that meeting referred Committee con- 
sisting seven members, one from each Geographical District, for 
report the Forty-ninth Annual Meeting. 

The report the Committee the advisability the Proposed 
Amendment the Constitution relating the manner election 
members} was presented the Secretary. 

The amendment was discussed, but was not amended. 


See pages Proceedings for January, 1902, for the Annual Reports the 
Board Direction, the Secretary and the Treasurer. 


+See page 35. 
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The following resolution was offered Theodore Cooper, Am. 
Soc. 


Resolved, That the sense this meeting that the Board Direc- 
tion shall have the power classify applicants before their names 
appear any published list candidates; and, further, 

Resolved, That committee appointed report amendment 
the Constitution, which shall embody this idea, and report the 
next Annual Convention, for consideration. 


The resolution was adopted. 
The following resolution was also offered Mr. Cooper: 


Resolved, That committee appointed report the next 
Annual Convention upon raising the standard qualifications for the 
several grades membership. 


The resolution was adopted. 

was moved, seconded and carried that the questions embodied 
the two foregoing resolutions referred the same committee and 
that that committee, which shall consist one member from each 
the seven geographical districts, appointed'by the President. 

The Secretary presented report the Committee Uniform 
Tests 

was moved Skinner, Am. Soc. E., that the report 
accepted, and thatthe recommended change the title the Com- 
mittee made. 

The motion, being duly seconded, was carried. 


The following were appointed members the Nominating Com- 
mittee for two years: 


Van Representing District No. 


The Secretary read telegram from Corthell, Am. Soc. 
E.+ 

The Secretary reported that the Board Direction has awarded 
the prizes for the year ending with the month July, 1901, follows: 

The Thomas Fitch Rowland Prize Paper No. 881, entitled The 
Ninety-sixth Street Power Siation the Metropolitan Street Railway 
Company, New York City,” Montony, Assoc. Am. Soc. 

The Collingwood Prize for Juniors Paper No. 883, entitled 
Proposed Method for the Preservation Timber,” Kum- 
mer, Jun. Am. Soe. 


*See page 50. 
page 63. 


1 
’ 
) 
e. 
til 
at 
us- 
Y 
for 
sed 


The reported the result the ballot the appointment 
the proposed Special Committee Rail Sections.* 

The Secretary read letter} John Wallace, Past-President 
Am. Soc. E., calling attention the proposed Isthmian Canal, and 
proposing that the meeting should formulate expression opinion 

motion, duly seconded, was voted refer the matter the 
Board Direction, with power. 

motion memorialize Congress and send committee Con- 
gress present reasons why the civil engineering profession large 
should considered the Bill for the prosecution work the 
proposed Isthmian Canal was offered, discussed, and laid upon the 
table. 

The Secretary read letter from Roberto Gayol, Am. Soc. 
inviting the Society hold its Annual Convention 1903 the City 
Mexico. 

The Secretary presented the the tellers appointed 
canvass the Ballot for Officers for the ensuing year. 

The President announced the election the following officers: 


President, serve one year: 


Rosert St. Louis, Mo. 


Vice-Presidents, serve two years 


New York City. 


Treasurer, serve one year 


Knap, New York City. 


Directors, serve three years: 


District No. New York City. 
District No. New York City. 
District No. New York City. 
District No. Boston, Mass. 
District No. Frazier, San Francisco, Cal. 


See page 55. 
See page 55. 
See page 64. 
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vote thanks was passed for the tellers who canvassed the Bal- 
lot for Officers. 

The following resolution, offered Ockerson, Am. Soc. 
E., was duly seconded and carried: 


Resolved, That the American Society Civil Engineers heartily 
favors the collection representative engineering exhibit for 
the Louisiana Purchase Exposition, held St. Louis 
1903, illustrate creditable way the important part that the 
engineering profession has taken the material progress the 
country during the past century, and this end recommend the 
earnest co-operation all members this and other engineering 
societies.” 


The Secretary made announcement certain features connec- 
tion with the programme the Meeting, and read letter 
from George Pegram, Am. Soc. E., inviting the Society 
inspect the power-house the Manhattan Railway Company, 
Seventy-fourth Street and East River. 

The President called Vice-President Schneider the chair. 


February 5th, meeting was called order 
Emil Kuichling, Director, the chair; Charles Warren Hunt, Secre- 
tary; and present, also, members and guests. 

The minutes the meeting January 8th, 1902, were approved 
printed the Proceedings for January, 1902. The approval minutes 
the Annual Meeting was deferred until they are printed the 
Proceedings for February, 1902. 

paper entitled ‘‘The Supporting Power Piles,” Ernest 
Goodrich, Jun. Am. Soc. E., was presented the author. 

The Secretary read communication the subject Sherman 
Gould, Am. Soc. E., and the subject was discussed verbally 
Howe, Am. Soc. E., and the author. 

Ballots were canvassed and the following candidates declared 
elected: 


MEMBERS. 


New Britain, Conn. 
ANDREW Cleveland, Ohio. 
New York City. 

Snow, Auburndale, Mass. 

Wart, Frankfort, Ky. 
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MEMBERS. 


FREDERICK Epwarps, Schenectady, 

New York City. 

FREDERIC New York City. 

Forrester Duluth, Minn. 

Dana Wakefield, Mass. 

TILDEN, New York City. 


The Secretary announced the election the following candidates 
the Board Direction February 4th, 1902: 


ASSOCIATES. 


Homer Seattle, Wash. 


JUNIORS. 


GEORGE Pittsburg, Pa. 
Myron Faux, New York City. 
CLARENCE WEBSTER Raynor, Detroit, Mich. 


The Secretary announced the death the following Members: 


elected Member April 2d, 1884; died January 13th, 
1902. 

Epwarps elected Member October 3d, 1888; 
died January 14th, 1902. 

Van elected Member November 3d, 1897; died 
December 14th, 1901. 


Adjourned. 
February 1902.—The meeting was called order 8.45 


M., Nelson Lewis, Am. Soc. E., the chair; Charles 
Warren Hunt, Secretary; and present, also, members and guests. 
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paper Walter Loring Webb, Assoc. Am. Soc. E., 
entitled ‘‘Some Devices for Increasing the Accuracy Rapidity 
Surveying was presented title. 

Written discussions Messrs. Matthes, Sundstrom, 
John Hayford, Willard Lockwood and Sabin were pre- 
sented the Secretary. The subject was discussed verbally 
Messrs. Oscar Erlandsen, Stanton and George Taber. 

The Secretary announced the death PLUMMER 
elected Junior, February 6th, 1894; Associate Member, 
October 1896; died February 6th, 1902. 

Adjourned. 


THE BOARD DIRECTION. 


January 15th, 1902.—2 m.—Vice-President Haines the chair; 
Chas. Warren Hunt, Secretary; and present, also, Messrs. Buck, Croes, 
Freeman, Knap, Kuichling, O’Rourke, Pegram, Schneider, Seaman 
and Wilgus. 

Finance Committee, Library Committee, Committee Pub- 
lications, and Committee Membership were appointed. 

letter-ballot the Board was ordered for the election Sec- 
retary for the ensuing year. 


Adjourned. 


February 4th, 1902.—8.05 m.—Vice-President Schneider the 
Chair; Charles Warren Hant, Secretary, and present, also, Messrs. 
Briggs, Buck, Croes, Knap, Kuichling, Pegram, Seaman, Swain and 
Wilgus. 

letter-ballot for the election Secretary was canvassed 
tellers appointed for the purpose, and Charles Warren Hunt was 
declared elected. 

The resignations Edmund Stout, Assoc. Am. E., 
and Arthur Robinson, Jun. Am. Soc. E., were accepted. 

Progress Reports were received from the various Committees. 

Action was taken regard members arrears for dues. 

Applications were considered and other routine business trans- 
acted. 


Two candidates for Associate and six for Junior were elected.* 
Adjourned. 


See page 31. 
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REPORT FULL THE FORTY-NINTH ANNUAL 
MEETING, JANUARY 15th and 16th, 1902. 


Wednesday, January 15th, 1902.—The meeting was called order 
10.25 President James Croes the chair; Charles Warren 
Hunt, Secretary. 
The the Annual Meeting, and not one the 
meetings the course. The minutes the meeting 
January 8th, 1902, will printed the January Proceedings, and. 
come due course for action the meeting February 5th. 
view this fact, the reading the minutes this meeting may 
dispensed with this meeting, and will proceed with the regular 
business. 
The first thing the appointment tellers canvass the ballots 
for officers, which ballot will closed o’clock, accordance with 
the terms the Constitution. Any members present who have not 
voted will have opportunity vote before that time. o’clock 
the ballot will closed, and appoint tellers canvass the votes 
Messrs. John Duncklee and George Bramwell. The tellers can 
proceed once with the counting the ballots that have been 
received, and any ballots that are received before o’clock will 
furnished them before that time. 
The first business order the report the Board Direction 
for the year 1901. 
The Secretary read the report the Board Direction.* 
The report Board received and will placed 
file. The next order the report the Secretary. 
The Secretary read his 
The Presipent.—The report will placed file. The next 
order the report the Treasurer. 
The Treasurer read his 
Treasurer, Am. Soc. E.—Gentlemen, simply 
wish emphasize here the members that, while are paying off 
000 the bond and mortgage, the Board has considered that that 
enough pay, although have made more money than that, consid- 
erably, during the past year, and good policy, the Board thinks, 
let the present generation, speak, have the advantage our 
profits and our prosperity, and not pay off everything. might 
off this house debt very few years, but think can leave 
that posterity. What has posterity done for us? 

The Treasurer’s report will placed The 
next business the proposed amendment the Constitution. 


*See Proceedings, Vol. xxviii, (January, 1902). 
+See Proceedings, Vol. xxviii, (January, 1902). 
Proceedings, Vol. xxviii, (January, 1902). 
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The Secretary read the proposed amendment, follows: 
Article IIT the Constitution follows: 


Proposed 
Amendment 
the 


12. 

prefixing new paragraph, ....1...., read follows, viz, 
membership every grade shall the Board 
Direction and respectively hereinafter provided.’ 

striking out the concluding ten words the present paragraph 
newly numbered and substituting place thereof the follow- 
ing, ‘may then proceed take action the applica- 
tions.’ 

inserting the first line new paragraph after the first 
occurrence the word ‘ballots,’ the words ‘for the election 
Corporate Members.’ Also striking out the word 
before Member, the second line and inserting the words 
‘of the Board’ after the same. Also striking out the three 
concluding lines and substituting therefor, the following, viz 
‘Three more negative votes shall prevent election can- 
didate. the case election the Board shall once notify the 
membership. the case failure elect the candidate shall 
notified. either case, all the correspondence pertaining 
thereto shall preserved the Board.’ 

striking out all the present paragraph newly numbered 
and substituting therefor new paragraph follows, viz, 
case failure elect candidate, new application 
the same candidate shall not accepted considered until after 


the expiration one year from the date the ballot which his 
name was last presented for election.’” 


The have the report the Committee which was 
appointed upon the proposed amendment, which the chairman, Mr. 


Greene, Jr., has forwarded me, and which has asked 
present the meeting. 


The report the Committee appointed the 


Annual Convention consider this proposed amendment the Con- 
stitution will read: 


The report was read the Secretary follows: 


Report the Committee the Advisability the Proposed 


Amendment the Constitution relating the Manner 
Election Members. 


The undersigned, having been appointed the President the 
Society, acting under the instructions the Business Meeting held 
the Annual Convention, June 25th, 1901, Committee report 
the Annual Meeting, January 15th, 1902, Advisability 
the Proposed Amendment the Constitution relating the Manner 
Election having duly considered the matter, beg leave 
report follows: 

The object the amendment put the election members 
the hands the Board Direction, and that the other mem- 
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Discussion 


Amendment 


Constitution. 
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bers the Society shall have vote power the selection 
members. 

The reason for that change the Constitution appears 
that several persons, after having been passed proper candidates 
the Board Direction, have been rejected the vote the 
corporate members the Society, and that, having asked for recon- 
sideration and another vote, number them have been admitted 
the Society. 

Upon looking the records the Society, appears that, the 
past ten years, thirty-two candidates have been rejected vote the 
members the Society and have asked for reconsideration and been 
voted upon what generally known the pink ballot.” these 
thirty-two, nineteen were elected members the Society and the other 
thirteen were defeated. 

does not seem your committee that the small number—aver- 
aging three year—of these and reconsiderations suf- 
ficient consequence make change the Constitution involving 
the disfranchisement the members. Itis, course, not impossible 
for the Board Direction make anerror, and possible that 
case they should may possibly corrected the ballot 
the members. 

appears that one cause the rejection candidates the bal- 
lot that their classification; present the Board Direction 
classifies man according his request. were the 
Board Direction according its judgment, seems probable that 
the number rejections would greatly diminished. 

Your Committee therefore begs leave report against the advisa- 
bility the proposed amendment, and recommend that measures 
taken give the Board Direction power classify the candidates 
before sending them ballot. 


The report signed every member the 
Committee except the representative District No. Mr. Bernard 
Green, who here. 

Foster Am. Soc. E.—I would like ask the Secre- 
tary whether the Committee formulates any amendment substi- 
tuted for the one proposed and presented the Society for 
ballot? 

The has not. will say that the Chairman the 
Committee has spoken the Secretary about that, but did not 
think, understood him, that was possible make amend- 
ment the original motion this time which would germane 
it, under the Constitution. The Constitution says that proposed 
amendment may amended manner pertinent the original 
resolution. The object this proposed amendment place the 
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election all members the hands the Board Direction and 
take out the hands the Society. 

Am. Soc. E.—Do understand that the 
Board Direction has right classify candidates? Has not the 
Board right, the evidence before that man should belong 
particular class, put him there and not nominate him, asks 
member, the Board compelled him member, al- 
though may find him thoroughly competent junior grade? 
think belongs the Board Direction decide that, and seems 
that, where there any doubt, the Board can better 
junior grade, because the man has his remedy the following year. 
does not seem that any amendment the Constitution 
correct that error. seems that the Board can say, this man 
qualified for such and such grade, and recommend him for that. 
the members opinions regard candidates, and that would 
seem indicate that the Board has the authority determine from the 
evidence presented whether man competent for this grade 
that. matter judgment for the Board. 

Mr. was just about ask have that section read 
which covers the authority the Board that case. 

That is, all the Board Direction has state the man this—and 
has done it, think, times past: will your passing 
ballot you will accept lower grade, and you not accept 
the lower grade will not pass you ballot, because not think 
you fit pass ballot that grade. That has been done, and cer- 
tainly seems can done again. seems that that 
covers the case. 

The think the evident misunderstanding the 
powers and practice the Board the matter the classification 


applicants can easily cleared up. 


The objections the present system self-classification appli- 
cants for membership appear that every applicant, when consid- 
ering his eligibility, may assumed have very different point 
view from that many other members the Society; this being 
evidenced the negative votes which are cast every ballot mem- 
bers who are not personally acquainted withthe applicant. The appli- 
cant’s point view eligibility may also said very different 
from that the Board Direction. 

Very often, the Secretary has assume the responsibility return- 
ing applications because they not fulfill the letter the constitu- 
tional requirements, and this has done without presenting the 
matter the Board, and usually caused the applicant’s special 
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interpretation the Constitution. When, however, the application 
fulfills the letter the requirements the Constitution for the grade 
applied for, the name, record and list references each candidate 
are published the Blue List, and the applicant thus advertised 
candidate for that particular grade. Under the present system, this 
also must done before the application brought the attention 
the Board Direction. 

The Board, after having secured least five endorsements, considers 
the application together with all other information received concerning 
it, and either passes the applicant ballot the grade for which 
applies, notifies him that eligible for lower grade, and that 
his name will passed ballot that grade consents. will 
seen that the applicant who accepts the classification the Board 
thus placed somewhat uncomfortable position having applied 


for grade for which not eligible, and, after having been adver- 


applicant for that grade, appears the ballot list 
candidate for lower grade. 

member the Society, when engineering friend states that 
wishes join, and asks for his support, naturally promises, without 
making special inquiry the grade for which his friend intends 
apply, that will give it. When confronted with the blank form 
endorsement adopted the Board Direction, may find some- 
what difficult answer the queries necessary endorsement, and 
may possibly placed the unpleasant position being forced 
recommend the applicant for lower grade. 

well known that generally every applicant desires the highest 
grade for which thinks eligible, and that therefore many mem- 
bers scan the Ballot rather than the Blue List, and send negative 
votes based the briefed career which printed, instead furnish- 
ing the Board with their opinion his eligibility. 

Besides this, there have been several exceptions the general rule. 
There have been modest applicants, whom the Board would have been 
glad class higher grade than that for which they applied, but 
did not have the power so. 

The relief for this seems arranging that each candidate, 
instead fixing his own classification, should apply simply for admis- 
sion the Society; that his name, record and list references should 
then published Blue List similar that now used, and con- 
taining request that all members the Society give the Board the 
benefit their knowledge the applicant. After having received the 
necessary number endorsements, and all information possible con- 
cerning each candidate, the Board should then consider his application, 

and determine the which heis eligible, and, after having secured 
his consent, should issue his name the ballot list. classi- 
fication would much less likely occur under this system than 
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under that now used, and the information concerning candidates 
endorsements would much more free, would enable 
each referee state his opinion the proper classification the 
gentleman whom endorsing, without being forced endorse 
refuse endorse for one particular grade. 

The reading the clause the Constitution has been asked for. 

(The Secretary read Article Sections and the Constitution.) 

Mr. should like ask the Secretary if, his view, 
would possible, under the present for the Board 
the applications before they out the Blue List, asa 
practical matter, and pass upon that question then? 

The possible that that might done, but the 
Board has interpreted the Constitution mean that the application 
did not come before for consideration until has gone out the 
Blue List, and there have been some difficult cases, notably be- 
tween the grades Associate Member and Associate. There are some 
gentlemen who are engaged college work, for instance, and there 
has always been question about their classification. Applications 
come in, and the Secretary has again and again taken them the 
Membership Committee the Board Direction, and they have 
refused pass upon them, the ground that this were done before 
the application came before the Board for final adjudication, the Board 
would have already committed itself the fact that the applicant was 
eligible certain grade, before having received the answers from 
his endorsers. The Constitution will have amended such 
idea goes through, because states distinctly that applications must 
made for Member Associate Member, Junior, and on. 

Green, Am. Soc. E.—On that particular point seems 
that the Board needs the backing amendment the Con- 
stitution. candidate’s name being sent out the Blue List for the 
grade Member, being returned the Board and afterward classi- 
tied for lower grade, puts the candidate somewhat delicate posi- 
tion. has already come before the Society desiring the 
Member. thinks qualified for that class, and deli- 
cate position for him, be, way, turned down publicly. think 
that the Board had the opportunity, and was sustained the Con- 
stitution, first classify the candidate, with his consent, that that 
little difficulty would overcome. seems rather im- 
portant point. 

Mr. President, seems that this Society has 
reached that stage prosperity and standing that can afford 
raise the bars. Let make the bars higher that the applicant has 
got jump little higher get in. think the whole subject 
grading and the requirements for membership this Society should 
revised and made that can elevate still higher the standing 
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Discussion interpretation the Constitution. When, however, the application 


Constitution fulfills the letter the requirements the Constitution for the grade 


(continued). 


applied for, the name, record and list references each candidate 
are published the Blue List, and the applicant thus advertised 
candidate for that particular grade. Under the present system, this 
also must done before the application brought the attention 
the Board Direction. 

The Board, after having secured least five endorsements, considers 
the application together with all other information received concerning 
it, and either passes the applicant ballot the grade for which 
applies, notifies him that eligible for lower grade, and that 
his name will passed ballot that grade consents. will 
seen that the applicant who accepts the classification the Board 
thus placed somewhat uncomfortable position having applied 


for grade for which not eligible, and, after having been adver- 


applicant for that grade, appears the ballot list 
candidate for lower grade. 

member the Society, when engineering friend states that 
wishes join, and asks for his support, naturally promises, without 
making special inquiry the grade for which his friend intends 
apply, that will give it. When confronted with the blank form 
endorsement adopted the Board Direction, may find some- 
what difficult answer the queries necessary endorsement, and 
may possibly placed the unpleasant position being forced 
recommend the applicant for lower grade. 

well known that generally every applicant desires the highest 
grade for which thinks eligible, and that therefore many mem- 
bers scan the Ballot rather than the Blue List, and send negative 
votes based the briefed career which printed, instead furnish- 
ing the Board with their opinion his eligibility. 

Besides this, there have been several exceptions the general rule. 
There have been modest applicants, whom the Board would have been 
glad class higher grade than that for which they applied, but 
did not have the power so. 

The relief for this seems arranging that each candidate, 
instead fixing his own should apply simply for admis- 
sion the Society; that his name, record and list references should 
then published Blue List similar that now used, and con- 
taining request that all members the Society give the Board the 
benefit their knowledge the applicant. After having received the 
necessary number endorsements, and all information possible con- 
cerning each candidate, the Board should then consider his application, 
and determine the which heis eligible, and, after having secured 
his consent, should issue his name the ballot list. Errors classi- 
fication would much less likely occur under this system than 
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under that now used, and the information concerning candidates 
endorsements would much more free, would enable 
each referee state his opinion the proper classification the 
gentleman whom endorsing, without being forced endorse 
refuse endorse for one particular grade. 

The reading the clause the Constitution has been asked for. 

(The Secretary read Article Sections and the Constitution.) 

Mr. should like ask the Secretary if, his view, 
would possible, under the present for the Board 
consider the applications before they out the Blue List, asa 
practical matter, and pass upon that question then? 

The possible that that might done, but the 
Board has interpreted the Constitution mean that the application 
did not come before for consideration until has gone out the 
Blue List, and there have been some difficult cases, notably be- 
tween the grades Associate Member and Associate. There are some 
gentlemen who are engaged college work, for instance, and there 
has always been question about their classification. Applications 
come in, and the Secretary has again and again taken them the 
Membership Committee the Board Direction, and they have 
refused pass upon them, the ground that this were done before 
the application came before the Board for final adjudication, the Board 
would have already committed itself the fact that the applicant was 
eligible certain grade, before having received the answers from 
his endorsers. The Constitution will have amended such 
idea goes through, because states distinctly that applications must 
made for Member Associate Member, Junior, and on. 

Green, Am. Soc. E.—On that particular point seems 
that the Board needs the backing amendment the Con- 
stitution. candidate’s name being sent out the Blue List for the 
grade Member, being returned the Board and afterward classi- 
tied for lower grade, puts the candidate somewhat delicate posi- 
tion. has already come before the Society desiring the grade 
Member. thinks qualified for that class, and deli- 
cate position for him, be, way, turned down publicly. think 
that the Board had the opportunity, and was sustained the Con- 
stitution, first classify the candidate, with his consent, that that 
little difficulty would overcome. seems rather im- 
portant point. 

Mr. President, seems that this Society has 
reached that stage prosperity and standing that can afford 
raise the bars. Let make the bars higher that the applicant has 
got jump little higher get in. think the whole subject 
grading and the requirements for membership this Society should 
revised and made that can elevate still higher the standing 
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which the Society claims hold and does hold. Personally, think 
that every man that enters this Society should enter ina grade below 
that Member, and earn his promotion, and not get through the 
recommendation his friends, but enter Associate Member 
Junior, and earn his promotion, and come before again for our bal- 
lot. This rigid and strong, acknowledge, but tends the benefit 
our Society, take that matter, and will move you, sir, 
that committee appointed consider this subject and present 
the consideration the Society its next Convention, later. 

The that motion seconded? 

Vice-President, Am. Soc. E.—I will second the 
motion, sir, with requesting the gentleman who has just made 
present the matter his resolution little more clearly. From 
what have heard the discussion the meeting, seems the 
sense the members present that the general idea that the Board 
should classify the applicant the particular class membership 
which should elected for which eligible, prevails 
this meeting. would therefore ask the gentleman would not 
better, presenting his resolution, that should say, that the 
sense this meeting that desirable that the Board should classify 
applicants the time they make their application for membership, that 


the committee which proposes should appointed should prepare 


amendment the Constitution conformable the views which 
have prevailed this meeting, and that they should present their 
report the next Annual Convention. 

Mr. have objection accepting that amendment. 
think, however, the vote this meeting favor the resolution 
the sense the meeting, but have objection, sir. 

The motion should presented writing, 
that can understand thoroughly. If,the gentleman will present 
it, will entertained. The sense this meeting has not been 
obtained any subject. 

Mr. the Secretary writing it, will merely call 
attention the matter procedure. has been suggested the 
gentleman who seconded the motion that the committee should 
directed report the Annual Convention. That would simply 
delay the action the bringing the amendment before this Society. 
the resolution were direct that the committee present the amend- 
ment the form provided the Constitution previous the Con- 
vention, then could considered the Convention 
amendment, the Constitution explicitly providing way which 
all amendments shall presented. 

Am. E.—I don’t know but what this 
good time any to.say that have been instructed the mem 
bers the Society St. Louis express their disapproval placing 
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the election members the hands the Board Direction; and 
was furthermore instructed say that the negative vote the 
present time not sufficiently large control the membership, that 
will desirable have that made ona percentage basis. sim- 
ply now expressing the views the members quite 
largely attended meeting held short time before came here. 

Am. Soc. E.—I very glad hear the remarks 
the gentleman who has just spoken. believe 
annexation. opposed Imperialism. Hence that the 
election members the different grades, either Members Asso- 
ciate Members, the case may be, should ballot the whole 
membership this Society, and not placed the hands the 
Board Direction. Iam content that the Board Direction should 
decide the grades which particular members should join, but 
think their election should vote members this 
Society. 

Mr. rose little while ago, when the report the Com- 
mittee the amendment had been read, give something 
reasons for declining sign with colleagues, and, from what have 
heard the subject, rather more disposed say word self- 
defence. The election members, all must admit, practically 
the hands the Board now, and always hgs been. The Board has 
classified members; has practically controlled. The issue the 
Blue List collect all the information had about candidate. 
their business and itis the business members inform 
the Board. did not like the word used the 
report. Ido not thinkitapplies. The Board Board, 
entirely representative the whole Society. has been made with 
the greatest care the recent amendments the Constitution, and 
the Board, acting for the Society the election members, can 
just well the members can, and great deal better—and much 
more economically. What vote sent out letter for? Simply 
find out how many members are going vote against the candidate. 
Those who are going vote favor not need have ballot sent 
them, for the Board has already canvassed the ballot and made 
its mind, from all the information has been able gain, that the 
candidate eligible for election. The Board acts the capacity 
Committee Eligibility and Committee Acceptability, have 
certain other organizations, order determine, after getting to- 
gether all the information, whether candidate suitable formember- 
ship not. Why men vote against the candidate? Generally, 
think, for some personal reason, they may desire the opportunity 
vote against the candidate order gratify some personal feeling, 
least have the opportunity expressing their objection secretly. 
There are sometimes good reasons for that. course, you can under- 


t 
| 
| 
| 
| 
q 


Amendment 


Constitution 


REPORT THE ANNUAL MEETING. [Society 


stand may feel that must proceed secretly his 
negative vote because may concern some candidate who socially 
otherwise connected with the voter delicate way, which makes 
him hesitate make known anybody, even single individual, 
his objection the candidate. has plenty opportunity. The 
number cases must extremely rare where would not bave all 
the necessary opportunity present his objection the Board, 
some member the Board. can find somebody, certainly, the 
Board whon, did not wish trust the whole Board, could 
present his objections, and know that the Board never sends out 
letter-ballot any reasonable objection all has come before it. 
candidate rejected this year, may elected the next. All 
want look out that the candidate not accidentally mis- 
takenly elected member the Society, for after once 
cannot gotten rid of. not think that the Society would dis- 
franchised. Many clubs and societies having larger membership 
than this one put the election their members, for economy and for 
the best reasons, into the hands their Board Management 
some Committee Admissions, something that kind, and avoid 
not only the labor, but the considerable expense, occurs particularly 
pink ballot, there has printed and sent out all members the 
Society, first, Blue List; then printed vote; then printed notice 
pink ballot, and finally the pink ballot. think that the Secretary 
could give figures the expense that procedure that would seem 
make desirable save the expense and the time. The question 
has seemed extremely simple one, matter economy, 
and the sending out the ballot members only for the purpose 
finding out who there may the Society vote against the 
candidate after the Board Direction, representative body the 
Society, has, the most painstaking way, gone over the whole subject 
determine the eligibility and desirability the candidate. 

Am. Soc. E.—I not know what there 
before the house that will allow what wish say regard this 
matter, but from Mr. Green’s remark want express one thing. 
Undoubtedly, the best interests this Society, opinion, would 
served electing the members the Board Direction, provided 
there was that one item publicity their action, least the 
members the Board Direction themselves, who were not able 
present the meeting which that action was taken. 

have personal feeling that regard, from occurrence that 
happened when dearest friend, who afterward became member 
this Society, was turned down the Board Direction and re- 
fused opportunity ballot, simply upon the letters two 
gentlemen some 000 miles away from New York, and only acci- 
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dent, being that time member the Board Direction, did 
know the action taken that Board. When did learn it, 
requested from the Secretary, believed right, the information 
why this gentleman had been turned down. was then residing 
California, and represented the Seventh District the Board. 
When received that information prepared statement which 
presented the Board Direction, giving the facts the case, and 
practically, Iam sorry say, giving the lie everything that had 
been stated the letters that had been sent tothe Board. other 
words, the information sent was not truthful. 

Now, the point simply this; that that information was sent, 
just Mr. Green says. Ballots against members are cast for per- 
sonal reasons, and believe that the Board Direction the proper 
body elect member, provided will give, especially its own 
members and also those who have proposed the new candidate, the 
information which turned down. think very im- 
portant point regard the action any body, not any way im- 
pugning the motives the Board Direction that time, because 
was pure ignorance its part. 

The gentleman whom refer was passed ballot, 
and suppose haven’t the right say, but was practically unan- 
imously elected, and nobler man never existed the face 
earth,—John Hislop, who was first assistant for many years, and 
who has his credit the building the Yukon Railroad, and who 
was only recently killed Chicago. 

Mr. friend, Mr. Stanton, has stated argument, 
think, side. was member the Board the same time, 
‘think, which refers. remember his letter, and remember the 
effect had. was distant member, unable come the Board 
meeting. This amendment requires that all members the Board 
shall vote letter-ballot and shall informed everything that 
the Board knows. That is, the resident members the members 
the Board who are able get the meetings know about the 
whole subject, and, therefore, the distant member should have 
much information the matter, before the vote cast, the local 
members the Board. Consequently, there something that. 
The member residing distance, away out West, unable get 
the meetings the Board, the man that the members his vicinity 
can communicate with they choose. the representative 
that district the Board, and whether ever comes meeting 
not, should know much about what going the Board, 
the matter elections least, the local members, because the 
amendment requires that the election members shall letter- 
ballot, just now arranged for the whole Society. 

Mr. recognize Mr. Green’s explanation, and would 
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(continued). 


toConstitution up. all, does not far enough. was the one who 


proposed Mr. Hislop’s name for membership the Society, and 
had not been member the Board would not have gotten that in- 
formation. that there should such information 
given least the five members whom refers. had not 
been member the Board that time would not have known 
anything about it, nor ever have had opportunity have given the 
positive information did which avery honorable man was elected 
the Society. 

Mr. Green.—There only one other remark make that, that 
can think of, and that the illustration given Mr. Stanton the 
capable member that came into the Society after once being rejected 
the Board. finally got into the Society, and the Society was 
very glad have him. Itisa safer make put off 
election membership year so, than elect member who 
would not desirable member the Society, mistake, for, 
once the Society, stays. 

Am. Soc. E.—What the question before 
the house? 

The motion has been offered which will now 
read, and the Chair will decide whether that motion order not. 

The (reading.)— Resolved, that the Report the Commit- 
tee received and placed file; and 

Resolved, that the sense this meeting that the Board 
Direction shall have the power classify applicants before their 
names appear any published list candidates, and further, 


Resoived, that Committee appointed report 


the Constitution which shall embody this idea, and report the 
next Annual Convention for consideration, and that said Committee 
also requested report upon raising the standard qualifications 
for the several grades membership. 

The expression the views this meeting, 
think that that resolution will order, but has effect what- 
ever the question which now before the house. The question 
the amendment the Constitution which was offered, and 
which has been before the Society. This amendment the Constitu- 
tion may amended any manner pertinent the original amend- 
ment majority vote the Annual Meeting, and, amended, 
shall voted upon letter-ballot the form amended the 
Annual Meeting. not amended, shall voted upon letter- 
ballot submitted. this meeting desires formulate amend- 
ment this amendment the Constitution which now before the 
Society, and adopt such amendment, they can so, and that 
amendment the Constitution, amended this meeting, will 
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ballot. not amended, must ballot the form which 
was presented. expression opinion this meeting has 
binding force anybody. merely expression opinion, and 
that all that this resolution is. the members present desire 
express their opinion what the Constitution ought be, they 
can so, but the amendment the Constitution which was offered, 
and which formally before the Society, amended this meeting, 
expression opinion this meeting the general subject has 
force and cannot out officially except just expression 
opinion this meeting. 

Mr. blame for the present situation affairs. 
withdraw that resolution temporarily, and now move that the 
sense this meeting that the amendment the Constitution not 
recommended, which the subject previously before the meeting, 
and now move that the amendment not adopted. 

(The motion was seconded.) 

Mr. that motion put would like call 
attention the fact that the amendment has been presented, the 
Chairman has stated, the regular way, and goes before the Society. 
expression opinion whether not the members should 
vote for that amendment will taken, the membership large, 
who are not here, for what worth. not think, matter 
policy —and say this entirely apart from the fact that was one the 
presenters the think, matter policy, that 
Annual Meeting should not attempt control the decision the 
members, when the Constitution provides for the decision being 
rendered the result the printed ballot which sent out them. 
expression here not significant. merely means that the 
majority the people present this time are against the amendment. 
not think, myself, that worth while, view the report 
and the discussion which has taken place since, expect that the 
amendment will adopted the Society, but think the Society 
should allowed express its own opinion individually the letter- 
ballot. Some the objections which have been raised the amend- 
ment the report the Committee seem pertinent. Others 
not. Ido not think the report indicates full consideration the 
objections the present method. Mr. Green has referred some 
them; but, while not propose criticise the report all, 
hope that the meeting will allow this amendment proceed its 
way without making expression opinion either for against it. 

Am. Soc. E.—I would like know 
whether the Chair decides whether this amendment offered 
not pertinent the proposed amendment? that 
that the first thing get out the way. 


on 
| 
| 
q 
i 
3 


REPORT THE ANNUAL MEETING. [Society 


Lhe Chair will give opinion that point 


shortly. Mr. Bogart has the floor, 

Joun Am. Soc. E.—I wish ask for information 
one point. understand the resolution, sure exactly 
accordance with the Constitution, that whether this Annual Meeting 
takes action one way the other, whether amends this proposed 
amendment does not, the amendment must ballot either 
its original form amended this resolution. Now, wish 
add one more question: this Annual Meeting takes any action, as, 
for instance, motion disapproval approval this amendment, 
would such action that out upon the letter-ballot with the 
amendment the Constitution? 

Mr. has been ruled heretofore that this was the only 
deliberative body this Society that represents our whole Society. 
Before this matter goes ballot—it has been discussed here pro and 
con, and think every one has previously made his mind 
regarding it—I think, therefore, would unjust, our Society and 
tothose members who cannot come here this meeting, fail 
express our approval disapproval. has been considered here, 
and certainly would cowardice our part failed express 
the feeling and the conclusion this body. call for the 
motion. 

Am. Soc. E.—It would seem that this 
matter has been placed the hands committee for considera- 
tion, and, before proceeding with the matter, will well 
something with that report. move that that report re- 
ceived and placed file. That disposes that. Then the matter 
can called order. 

The report has been received and placed file 
the regular order business, sir. 

Mr. report already received? 

The sir; have just stated that fact. motion 
was offered Mr. Cooper which will please either reduce 
writing state words that the stenographer can take it. 
down. 

Mr. move that this Annual Meeting recommend the 
amendment, and that the recommendation the Committee not 
accepted this Society. 

The that the reeommendation the Committee, 
the amendment the amendment the Constitution? 

Mr. amendment. 

The you please state accurately, then, what 
you mean say, put down writing? 

Mr. error what the Committee did. 
recommend. want dois keep the election the mem- 
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bers now stands, the hands the members the Society. 
That what want do, and that what want this meeting 
recommend done. 

The will you state your resolution, then, sir, 
that the stenographer can take itdown? The resolution must per- 
tinent the amendment the Constitution some way. 

Mr. you have the amendment read, sir? 

The purport put the election all cor- 
porate members the Society, well others, the hands the 
Board Direction. 

Mr. what understood, and move that that 
recommendation not accepted—that this meeting recommend that 
not accepted voted upon. 

Mr. have heard. some objections raised here re- 
spect imperialism. Why the letter-ballot 

The beg your pardon. There motion now 
before the house. you will make your remarks more germane 
that motion 

Mr. speaking that question only. not 
question imperialism this meeting attempt decide matter 
for the Society large? why have the letter-ballot? 
simply give opportunity for the absent member express his 
wishes. may pertinent for this meeting pass such resolution 
for the membership large. 

Mr. move that the sense this meeting that the 
amendment proposed should not passed. 

The that motion seconded 

The motion being duly seconded, was put the Chair and 

The question now before the house is: Shall 
the amendment the Constitution amended before being sent 
out ballot? may state, with regard that, that the proceedings 
this meeting will published and sent all the members before 
the ballot can issued, and that the ballot counted the first regu- 
lar meeting March. The proceedings this meeting will out 
the Society before that amendment voted upon, but the amend- 
ment presented amended this meeting must voted upon 
the first Wednesday March. Are there any amendments offered 
incorporated it, rather, and sent out ballot? Are there any 
amendments? there any further discussion the question? The 
Chair not hearing that any discussion the question asked for, and 
amendments the amendment the Constitution having been 
offered this meeting, the amendment offered and presented the 
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Convention will sent out ballot its form presented, 
voted upon the first Wednesday March. 


The next order business— 

Mr. now call the resolution which withdrew. 

The Resolved, that the sense this 
meeting that the Board Direction shall have the power classify 
applicants before their names appear any published list candi- 
dates; and, further, 

Resolved, That Committee appointed report amendment 
the Constitution, which shall embody this idea and report the 
next Annual Convention for consideration, and that said Committee 
also requested report upon raising the standard qualifications for 
the several grades membership. 

Mr. not well divide that question? 
Some members might wish vote favor all except the last 
clause. 


Mr. perfectly proper. move that divided 
into two resolutions. 

The resolution, with the consent the proposer 
the resolution, will divided into two resolutions. The first 
resolution is— 

The Resolved, that the sense this 
meeting that the Board Direction shall have the power classify 
applicants before their names appear any published list candi- 


dates; and, further, 


Resolved, that Committee appointed report amendment 
the Constitution, which shall embody this idea, and report the 
next Annual Convention for consideration. 

Mr. have already raised the point that this Com- 
mittee reports the Annual Convention, does not bring the 
amendment before this Society. may desirable spend 
another year it, but this motion prevails, that Committee will 
report the Annual Convention, but the amendment cannot come 
before the Society until the next Annual Meeting, year from now. 
that the object, why, well and good, but otherwise the motion 
should read instructing that Committee present amendment 
the Society season for its consideration the Annual Convention. 

Mr. not intention, Mr. Chairman. inten- 
tion bring this matter before the Convention, that represents our 
Society, for discussion. not endeavoring push anything 
through this Society without the fair consideration the members, 
and action being taken after fair consideration. The first meeting 
that follows this, which fully represents the whole Society, the 
Annual Convention. not matter such hurry through 
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one year, whether takes two years five years, but think 
matter that the members should take and consider—whether 
are not now such state prosperity and standing that can 
afford elevate the standard our membership. 

The there objection the presentation 
this resolution this time—it may that will rendered nuga- 
tory the action the Society the first Wednesday March— 
but that has nothing with it. The question now upon the 
adoption this resolution offered Mr. Cooper. 

The resolution being put vote was unanimously carried. 

The second part that motion, with the change 
that will necessary, is: 

Resolved, That Committee appointed report the next An- 


nual Convention upon raising the standard qualifications for the 
several grades membership. 


Mr. second the motion, and the meeting will permit 
occupy its time for moment two, wish say that hope 
that this measure will prevail. Never mind whether should 
thought advisable that there should any change the standards 
qualifications for membership this Society, but the passage 
this resolution will give that Committee opportunity consider 


this whole matter, and, Mr. Cooper very properly said, have 
brought for discussion the next meeting which the member- 
ship fully represented. hope, therefore, that whatever may 
your personal views, gentlemen, the advisability making 
change the qualifications, that you will sustain this resolution 
have this matter left the Committee report upon the next 
Convention. 

The now five minutes twelve; the 
ballot will close 12. Any members who have not voted for officers 
the Society will have opportunity during the next five 
minutes, and later, because the ballot will close o’clock. 

The question now the adoption Mr. Cooper’s resolution. 

The motion being put was carried. 

The would like call attention the fact that 
there provision either those resolutions how those 
committees shall appointed how many members they shall 
consist, and think will well for this meeting fix that. 

The Mr. Cooper make the 

Mr. think such matters are usually done the Board 
Direction, the Chair, are they not? 

The President had better that, because the 
Board does not meet very often. 

Mr. would suggest that they appointed the Chair, 
sir. 
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The how many? 


Constitution Mr. far concerned think would pref- 


follow the custom appoint one from each district, 
important matters that kind. 


The you make motion that they appointed 
one from each the districts, each these Committees? 

Mr. will. 

The motion was duly seconded. 


Mr. not both those questions referred the 
same Committee, under the resolutions? 

The there are two separate resolutions now. 

Mr. is, course, the power the Chairman 
appoint the same Committee. 

Mr. move that they referred the same 

The motion, being duly seconded, was put vote and carried. 

The now o’clock, and the ballot closed. 
The next thing order the report the Cement Committee. 

The have been requested present the following 
report: 
JANUARY 1902. 
Committee THE PRESIDENT AND MEMBERS, 
GENTLEMEN: The Committee the Proper Manipulation Tests 
Cement desires present the following report: 

authority granted the last Annual Meeting the Society 
the membership the Committee has been increased nine, the 
addition Messrs. Newberry, Clifford Richardson, Richard 
Humphrey and Lewis. 

Three meetings the Committee have been held, which the 
work has been mapped out, and now well under way. 

The Committee has considered and decided number details 
connection with its final report. Much time has been devoted toa 
consideration the advisability substituting natural sand for 
the standard quartz; and series tests has been undertaken with 
view determining the adaptability the various natural sands for 
this purpose. The questions: Accelerated tests for constancy volume, 
sieves and method sieving, and normal consistency, have also been 
fully discussed. 

the last meeting the Committee, Philadelphia, its Secre- 
tary was instructed prepare report, embodying the 
reports its members the special subjects, serve basis for 
the preparation its final report. 

the intention the Committee present report the next 
Annual Meeting the Society, though some points must necessarily 
left open even that time. 

The Committee was created the Society report the proper 
manipulation tests cement. This limitation its powers has 
proved handicap. The Committee feels that should 
unrestricted and should have full power act all matters pertain- 
ing toits work. desires report, connection with its recom- 
mendations, the data which these recommendations were based. 

This would unable under its pzesent powers. 
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The Committee would, therefore, submit for your consideration 
the desirability increasing its powers, and would recommend that 
the title under which the Committee was created changed The 
Committee Uniform Tests Cement.” 

For the Committee, 

WEBSTER, 


Acting Chairman. 


Secretary. 

Am. Soc. E.—I move that the report 
accepted, and that the recommended change title also made. 

The motion, being duly seconded, was put vote and carried. 

The next order the election the Nominat- 
ing Committee. 

The President, the usual circular was mailed some 
time ago asking each member the Society indicate his choice 
member represent his section the Nominating Committee, and 
the following the result: 


District No. 1.—Total number votes received, 60; distributed 
follows: 


The following received one vote each: 


WEISKOPF. 


The has been the custom take these matters 
districts order deal with them through. There isa 
report for each district. 


Ineligible. 


Nominating 
Committee. 


| t 
| 
| 
4 


REPORT THE ANNUAL MEETING. [Society 
The have heard the vote which has been cast for 
(continued). member the Nominating Committee for the First District. 

Mr. move the gentleman named having the highest 
number votes, John Van Horne, the representative the First 

District. 

The motion, being duly seconded, was put vote and carried. 
District No. 2.—Total number votes received, 37; distributed 
follows: 
The following received one vote each: 
Henry 
GARDNER 
move that George Kimball appointed. 
The motion, being duly seconded, was put vote and carried. 
No. 3.—Total number votes received, 22; distributed 
follows: 
The following received one vote each: 
Mr. move that Mr. John Alden nominated. 
The motion, being duly seconded, was put vote and carried. 
District No. 4.—Total number votes received, 62; distributed 
follows: 


Ineligible. 
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The following received one vote each: 


CHARLES Davis, ARTHUR 
WASHINGTON JONES, THEODORE VOORHEES, 


Am. Soc. E.—I move that Samuel Tobias 


Wagner, having the largest number votes, elected member from 
that district. 


The motion, being duly seconded, was put vote and carried. 


District 5.—Total number votes received, 68; distributed 
follows: 


CLIFFORD 
ONWARD 


WELLMAN 
WISNER 


The following received one vote each: 


James Brace, Marr, 

JULIAN GRIGGS, WHEELER, 


Hunt, Am. Soc. E.—As from the district, move that 
Mr. Ambrose Powell selected. 


The motion, being duly seconded, was put vote and carried. 


Ineligible. 
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[Society 
Nominating District No. number votes received, 51; distributed 
Committee 
follows: 
The following received one vote each: 


Any MEMBER. 
Stewart, Assoc. Am. Soc. move that Mr. James 
Johnson elected the member. 


The motion, being duly seconded, was vote and carried. 
District No. 7.—Total number votes received, 25; distributed 


follows: 

The following received one vote each: 


Mr. move that Mr. William Follett appointed. 

The motion being duly seconded was put vote and carried. 

The Secretary has received the following cable- 
gram: 


Ayres, January 14th, 1902. 


West 57th Street, New York City. 


kindest regards and best wishes all friends for 
pleasant re-union. 


Ineligible. 


4 


REPORT THE ANNUAL MEETING. 


The action taken that; the best 
wishes are reciprocated, undoubtedly. 


The have report the following action the Board 
Direction. 


accordance with the rules adopted for the purpose, the Board 
Direction has made the following awards prizes for the year ending 
with the month July, 1901. 

The Thomas Fitch Rowland Prize Paper No. 881, entitled 
Ninety-sixth Street Power Station the Metropolitan Street Railway 


The Collingwood Prize for Juniors Paper No. 883, entitled 
Proposed Method for the Preservation Timber,” Kummer, 


The Board has further decided that award the Norman Medal 
made for the year ending with the month July, 1901. 
that merely report, action necessary. 
have report that the ballot the appointment the Com- 


Special Committee Rail Sections resulted follows: 
098 

Otherwise 
056 


Inasmuch the Corporate Membership January 7th, 1902, was 
2122, the vote complies with the Constitutional provision, and the 
Committee will appointed the Board. 


The following letter has been received from John Wallace, Past- 
President the Society: 


January 10th, 1902. Employment 
Sect’y., American Society Civil Engineers, 


220 West Fifty-seventh Street, New York. 

Dear understand the House bill for the construction 
the Nicaragua Canal practically provides that this work shall car- 
ried under the supervision the Secretary War. This, 
course, means under the direction the Army Engineers. 

would seem that the large body civil engineers the United 
States should have proper representation the staff selected de- 
sign and construct what will probably prove the most important 
engineering project the 20th century. 
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would seem proper that the American Society Civil Engineers 
should take some action its Annual Meeting see that this impor- 
tant matter receives careful and proper consideration. 


First, the wisdom action this direction; second, the 
method used secure the results. 


Personally, favor action the Society its coming 
Annual Meeting. Such action, seems me, should consist the 
presentation formal resolution memorial both Houses 


Congress. Whatever action taken, any, should the Annual 
Meeting. 


unable attend the Annual Meeting personally, you are 
liberty present this letter the Society. 


Very truly yours, 

The proposed Mr. Wallace that this meeting 
should formulate expression opinion directed Con- 
gress. 

JAMES Am. E.—I move that referred the 
Board Direction, with power. 

Mr. second the motion. 

The moved and seconded that the plan presen- 
with power. 

Mr. you pardon say few words this 
subject. course, not personally interested this work, but 
does seem that this Society has ever had subject before 
which the professional interests its members were more deeply 
involved, has not been the number years that have been 
member, and hope that those who are more directly interested 
than Iam will not permit this matter this perfunctory 
way. 

quite agree with every word that our Past-President has said, 
that there should some effort made have the profession civil 
engineering properly represented the construction this great en- 
gineering work, and not see how the body civil engineers 
whole can more thoroughly have its influence felt the deliberations 
this matter Congress than through this, the properly constituted 
organ, for them give expression their opinions and their wishes; 
determined that shall presented Congress that shall 
done officially, and that the Board, left them, should have 
power act and power pay for the expenses committee 
present this thing properly before Congress. know from past ex- 
perience other matters that much more efficient have com- 
mittee personally present than undertake impress your views 
upon the minds members Congress through printed memorial. 

The question referred this resolution the 


REPORT THE ANNUAL MEETING. 


Board Direction, and the Vice-President will have opportunity 
express his views there. 

speaking member the great profession civil engineers, not 
personally interested this matter all; but this, understand it, 
goes the Board without any expression opinion the part 
this meeting. 

The you wish opinion expressed? 

Mr. for the gentlemen who are more interested 
the matter than determine that. 

The the desire that this meeting should 
express opinion, very easily done; can done two 
minutes. 

Mr. the purpose bringing before the meeting, 
move that the Board Direction—I would add this motion—a 
motion was made refer the Board Direction and are talking 
that. 

The that pass; then you can you wish say that 
the wish the opinion this meeting. 

Mr. well. 

The motion the reference the Board 
Direction. 

The motion, being duly seconded, was put vote and 

Mr. move you, sir, that the sense this meeting 
that desirable the interest the Society that the Board 
Direction should memorialize Congress and send committee 
Congress present the reasons why this Society and the member- 
ship represents should considered the bill for the prosecu- 
tion any public work the character the proposed Isthmian 
Canal. 

The chair thinks that that expression 
instructions the Board Direction matter that has been 
referred it, and not order. The only motion that can 
made the opinion this meeting the de- 
sirability the profession civil engineering being represented 
the management the work question. think that not 
exactly courteous proper for the Society this meeting instruct 
the Board Direction matters that have been referred for 
consideration and action, and entertain that motion; but 
glad entertain it. 

Mr. object making the suggestion was merely 
indicate what, the sense this meeting, was the shape that the 
action the Board should take. 
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The Prestpent.—The sense this meeting the general subject? 

Mr. think that motion read will found not 
contain any offensive assumption, and the meeting has been con- 
sidered the proper exponent the views the Society control 
the individual action its members, not see why should not 
express our wishes the Board. 

Am. Soc. E.—With great deal respect for 
you, personally, and for your office, Mr. President, wish ex- 
ception, directly, your assertion that this meeting cannot instruct 
the Board Direction. 

The made such ruling, sir. 

Mr. understood you say so. 

The said was discourteous the Board Direc- 
tion. 

Mr. understood the Chairman say that would 
not entertain the motion. think the wording will show that there 
discourtesy. 

The motion instruction the Board Direction 
how they are act matter which referred them for 
consideration and action, not think courteous proper, and 
rule that will not receive such motion entertain it. 

Mr. should like have the resolution read. 

Mr. may under misapprehension, but understood 
the motion refer the Board Direction was put through with- 
out any amendment it. was then, seems me, open 
amendment. Now, think that not courteous instruct the 
Board Direction, had better take that first motion back and re- 
consider and embody that the opinion this meeting, which 
think always superior the Board Direction, creating the Board 

(The stenographer read the resolution. 

Mr. not see how any expression discourtesy 
involved that wording, and, the Chair adheres the opinion ex- 
pressed, appeal from the decision the Chair. 

The motion read different from what under- 
stood be. The motion that the opinion this 
that the Board Direction ought memorialize Congress. 

Mr. desire endorse fully the statement made 
Mr. Wallace, and also the statements made Mr. Haines. 

the civil engineers not look out for their own interests 
one else will, and seems that very important that they 
should represented any commission that organized for the 
construction Isthmian Canal, and favor taking such 


action may necessary call the attention Congress this 
phase the matter. 
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The think that the matter can simplified omit- 
ting the Board Direction from this resolution that has been offered, 
and make simply expression opinion the meeting, and 
will very glad Mr. Crowell will withdraw the Board Direction 
from his resolution. 

Mr. not prepared that. the Board 
Direction the body look after this matter and see its being 
out. call for vote motion. 

Mr. suggest amendment this resolution 
the omission the words which make general all great public 
works, and confine the Isthmian Canal for the present? will 
difficult draw the line between small works and great works, and 
might embarrass the thing before Congress. 

Mr. accept that. Cross out ‘‘any public works,” and 
just make refer explicitly the Isthmian Canal. 

Am. Soc. E.—Can we, any bill before 
Congress, mention the name the Society? This would seem 
indicate that proposed mention the name. understand the 
motion intended that the Board Direction should ask Congress 
include, any proposed bill, this Society—the membership this 
Society. 

Mr. motion one which, adopted, would mark 
distinct departure from the long-established policy the American 
Society Civil Engineers. When comes the merits the question 
whether the American Society Civil Engineers and its members 
should represented the management this, any other great 
public work, member this Society shall further than 
asserting that right, and that with entire propriety that the Amer- 
ican Society Civil Engineers and its members should fully 
represented every work this kind, but, gentlemen, this involves 


more than that. involves step different direction from what 


the Society has ever taken heretofore. have, this time, 
excluded from the policy this Society everything savoring com- 
mercialism, business, and not think that such measure 
should taken now without very careful consideration. not 
believe that, mature consideration, would care have the Society 
pose before Congress, before the world, seeking demanding 
positions for its members, because, in. the end, that what amounts 
to. 

not this question directly that before the Society, 
understand it, now. this broad general principle, shall this 
Society become employment agency for the benefit its members? 
not think the Society can afford take such position. think 
should, individually, make every proper effort have this Society 
represented all the great public works the country, and par- 
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ticularly this one, but, personally, bound oppose any 
official action that direction the Society body. (Applause.) 

Am. Soc. E.—I had intended say what Mr. 
Whinery has said much better than could possibly say it. 
thoroughly agree with the position that Mr. Whinery has taken. 
should send committee Congress would misunderstood. 
could send that committee there with full sense the dignity 
our position, the position this Society, and the position this pro- 
fession, and Congress would not receive any such sense all. 
They would receive that committee just they receive everybody 
else who goes down Washington asking for something. think 
would most undignified and most unfortunate for this Society 
send committee Congress interfere this matter all. 

the thing stands, this way: The Hepburn Bill, the House 
Bill, puts the matter the hands the Secretary War; the Mor- 
gan Bill, the Senate Bill, provides for commission. not re- 
member whether the Secretary War included that commission 
officio not, but not. provides for the appointment 
commission which would experienced commission and which 
would make the conduct this enterprise very largely civil matter. 
should say that the chances are that neither one these bills will 
ever become stands now, there most excellent chance 
that the Hepburn Bill will very considerably modified, and the 
probability that arrangements will made that the outcome 
will such that this matter will put the hands civil com- 
mission; but, however that may be, that has nothing with the 
principle Mr. Whinery has excellently expressed, and which 
thoroughly agree. Therefore, shall vote against this resolu- 
tion. 

Mr. wish express position that matter. 
agree pretty largely with what these gentlemen have said. The posi- 
tion wish take this: not think the civil engineer should 
go. not care advocate the employment the members 
this Society, but, for the great body civil engineers, not want 
see laws framed that will exclude them from any field work. 

Mr. the author the motion wish say that 
neither friend, Mr. Whinery, nor friend, Col. Prout, can goa 
step beyond the conservative keep this Society from 
taking such position before the world—before the population 
our country. think this different question altogether. 
true that the past this Society has abstained from any attempt 
push itself forward the sordid way getting employment for its 
members, but this the first occasion when this country has under- 
taken work outside the country, this nature. seems 
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eminently proper and advisable that this juncture every effort 
should made have Congress and the people recognize the very 
principle which Mr. Whinery and Col. Prout have enunciated. 
seems have committee properly appointed, which 
could down there and confer with the committee charge bill, 
and represent them the reasons why civil engineers should 
considered, not commercialism. think isa duty our fellow 
countrymen that the country should have the advantage having the 
participation civil engineers. think that while Mr. Whinery and 
Col. Prout have expressed themselves conservatively, they are yet 
taking narrow stand this question, and hope the motion will 
prevail. not for committee down advocating the employ- 
ment any individual any number individuals from the Society; 
they may not even require request that bill should call for such 
employment, but certainly the Society and what represents should 
represented the conduct work that character. hope the 
motion will prevail. 

Am. Soc. E.—I look upon the thing some- 
what the same way that two three the previous speakers bave. 
the members the engineering profession this country have not 
impressed upon the citizens this country the need their services 
such matters this, not deserve recognition, and believe 
that Congress, they pass such bills, appointing commission, the 
services civil engineers are needed they will undoubtedly called 
for. think would very undignified for and attempt 
get this work. precisely what means. 

The number military engineers, who are also 
members this Society are present; might hear from them. 

Mr. spoke before this subject, did not 
make myself very clear. What think would cover the point would 
substitute this resolution for the words ‘‘this Society,” the 
words ‘‘civil engineering profession.” not think want take 
the position relegating all the honors the profession ourselves, 
but the action coming from the American Society will reflect the 
Society and will show that this Society stands for the profession 
and wauts look out for the honors. That the point. 

Mr. perfectly willing. accept that change, 
substituting the name the civil engineering profession the place 
the name this Society; that accordance with the spirit the 

Mr. the seconder proposed amendment will 
permit, should like include this proposed amendment and couple 
with one change the language read follows: 


the sense this meeting that desirable the interests 
the Society that the Board Direction should memorialize Congress 
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and send committee Congress present the reasons why the civil 
engineering profession large should considered the Bill for 
the prosecution work the proposed Isthmian 


Mr. has been suggested that further amend- 
ment the language would desirable, and, very desirous 
pleasing everybody, will state what the suggestion is: That 
instead expressing that the sense this meeting, say that 
the interests the Society—while that only instruction 
the Board Direction, the suggestion that should the interests 
this country, which the more dignified plane stand upon, and 
so, capacity general agreer, will accept that 
anything get this matter before the Board. 

ignore the fact that all the work that has been done heretofore this 
Isthmian Canal and the canal question generally has been put the 
hands civil engineers, and their great credit, think, that 
nearly all them are members this Society. think when you 
are trying generalize all, order generalize best you had 
better put the Society in, because there hardly man the country 
who recognized the profession who not member the 
Society, would there were not few his friends who 
objected it. think, therefore, that all this question looking for 
recognition and demanding that have our rights, and not only that, 
but that shall instruct the American people our great merits, 
and how foolish they would they did not call good 
salaries, had better dropped. matter fact, are always 
recognized, and any recognition that get that sought not 
nearly creditable the recognition have far had un- 
sought. think the simplest way the whole matter 
would have vote the broad question, else lay the 
table. 

Mr. O’Rourke quite right, but the Society 
named any resolution which brought before Congress, Con- 
gress would suspicious once, and had better say the civil 
engineering profession large, which know includes this Society 
and nobody else practically. sounds better and would more 
effective. live Washington. 

Mr. little late the day for members, going 
through the mathematical problems that have, try establish 
axiom? That what understand are trying todo. are 
trying vote that are important body men this country, 
and that are useful toour seems that axiom, 
and self-evident. would, therefore, move that this whole matter 
laid upon the table. 
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second the motion. 

The motion lay the table always order. 

The motion, being put vote, was carried. 

The next business before the Society letter 
which the Secretary received from Roberto Gayol, Am. Soe. 


Mexico, December 27th, 1901. 
CHARLES 


New York, 

should greatly obliged you, if, the next 
Meeting the Society, which will held this year New 
York, you would kindly propose that the next meeting, held 1903, 
should held the City Mexico, the Mexican engineers would 
feel highly honoured receiving visit from the distinguished mem- 
bers the American Society Civil Engineers, and feel doubt 
that this proposal accepted, will able make the visit 
pleasant those gentlemen, and arrange some excursion, ena- 
ble them see some the principal points the country. 

Hoping proposition will accepted, remain, 

Yours very sincerely, 
GAYOL. 


The decision where the Convention 1903 will held will 
probably placed the hands the Board Direction; that the 
way has always been done before. merely read this letter the 
meeting the gentleman requests. 

The matter will take the usual course corre- 
spondence. 

Mr. out order offer motion expressing 
the opinion this meeting the Board Direction? 

The meeting may express any opinion which 
not the nature instruction. 

sense this meeting that the most desirable place for the Annual 
Convention 1903 would the City Mexico. 

The motion was seconded. 

Mr. that motion before the house now? 

The believe was seconded. 

Mr. would like call the attention the Society 
the fact that the great Louisiana Purchase Exposition held 
St. Louis 1903. 

Mr. Owen.—I withdraw motion, then. 

The motion withdrawn. 

The now have the report the Tellers. 


The report the Tellers will now read the 
Secretary. 
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Report Tellers Appointed Ballot for the Election 


Officers the Annual Meeting, January 15th, 1902. 


Whole number ballots 590 
For President: 
For Vice-Presidents 
For 


For Directors: 
District No. 


District No. 
District No. 
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District No. 


District No. 
District No. 


Respectfully submitted, 


BRAMWELL, 
JANUARY 1902. Tellers. 


The following gentlemen are declared 
elected the offices for which they were nominated: Robert Moore, 
President; Schneider, Vice-President; John Freeman, Vice- 
President; Joseph Knap, Treasurer; Directors, Wilgus, 
George Pegram, Richard Buck, William Johnson, Van 
Hoesen and Frazier. 

The has not been matter custom, 
given the tellers who have performed this arduous labor counting 
the ballots for the last two three hours. 

Mr. move that such vote thanks given. 

The motion, being duly seconded, was put vote and carried 
unanimously. 

The Unless there some new business, would like 
make one two announcements. 

The there any other business before the house? 

Mr. have resolution which would like offer: 

Resolved, That the American Civil Engineers heartily 
favors the collection representative engineering exhibit for the 
Louisiana Purchase Exposition held St. Louis 1903, illus- 
creditable way the important the engineering profes- 
sion has taken the material progress the country during the past 
century, and this end recommend the earnest co-operation all 
members this and other engineering societies. 

The motion was seconded. 


Louisiana 
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Exposition. 


| 
65 
fat 
4 
> 


Louisiana 
xposition 
(continued). 


REPORT THE ANNUAL MEETING. [Society 


Mr. would like explain the scope the exposi- 
tion, may permitted, about five minutes. have written 
remarks, order that might confine myself strictly the text, 
and save your time. 

Ihave the honor represent the Department Liberal Arts 
the Louisiana Purchase Exposition, which has been inaugurated 
celebrate St. Louis the anniversary the purchase that vast 
territory formerly known Louisiana. 

This Exposition international character, and the President 
the United States has invited all foreign governments participate. 
The investment United States this Exposition will exceed 
000 000, and the City St. Louis and the State Missouri have 
pledged $11 000 000 more. 

the event whose anniversary celebrates. 

There transaction, the stirring history our country 
from its infancy down the present time, that approaches impor- 
tance the acquisition that great empire, with its wealth minerals, 
soil and other natural resources. 

its development for the uses man, the engineer has always 
been the pioneer. has built railways across the trackless plains; 
has tunneled the mountains; has bridged the rivers; has built 
storage reservoirs and irrigating canals which have made the desert 
plains blossom with fertile fields and filled them with thrifty and 
happy homes. The greater part this has been done within the past 
fifty years, and not too much say that the engineer has made 
this remarkable progress possible, and him should large credit 
given. 

especially fitting then, that the engineer should take the op- 
portunity afforded this exposition show the world how im- 
portant his share the work has been, and fix bench-mark from 
which the future progress the profession can measured. 

The growth the profession and its achievements during the past 
half century have been little less than marvelous. 

The military school West Point, not many years ago, was the 
only engineering school the country. Now there are many well 
equipped schools engineering throughout the length and breadth 
the land, where students receive the most thorough training all 
branches civil engineering. 

Not many years ago, Hasler was induced come this country 
take charge very small department the Government, charged 
with the survey some our harbors. There was not single engi- 
neer the country who was regarded competent conduct even 
that small work. 


When Hasler appealed the President for increase salary, 


REPORT THE ANNUAL MEETING. 


engineers will sometimes, even now, the President said: Why, 
Mr. Hasler, don’t pay Secretary the Treasury more than 
you.” Hasler replied, very well; you can get plenty 
men for the post Secretary the Treasury, but there only one 
Hasler—only one.” needless say that the increase pay asked 
for was granted. 

The same argument might not work quite well to-day, there 
would probably another Hasler the field. 

extremely anxious see our profession raised, the esteem 
the public, the station held the engineer foreign lands, and 
unmistakable way how large share the engineer has had the 
material progress the country. carried out the proper way, 
would far more establish the profession high among the 
so-called learned professions, than any code ethics that could 
possibly devised. 

sincerely hope, therefore, that will have the hearty co-operation 
every member the American Society Civil Engineers, the end 
that may able secure line exhibits, the shape 
models, drawings, maps and literature covering all fields engineer- 
ing and illustrating the progress made therein. 

Gentlemen, earnest effort your part along the lines indicated, 
will not only very gratifying me, but will, sure, 
substantial and lasting benefit the engineering profession. 


The following general outline the engineering exhibits 
desired the Louisiana Purchase Exposition. 
Group 25, Civil Engineering. 

Class 136. Building materials (other than timber), materials extracted 
from quarries, metals and ceramic products; lime, 
cement, plaster, artificial stone, etc. Equipment and 
methods production these materials. 

Class 137. Methods testing building materials. 

Class 138. Preparation building materials; implements and 
methods used stone cutters, masons, carpenters, 
slaters, joiners, locksmiths, plumbers, glaziers, painters, 
etc. 

Class 139. Equipment for and methods used earth-work; hand 
tools, excavators, scrapers, barrows, dump-carts, service 

tracks, hand-carts. trucks, etc. 

Military defenses and accessories; engineering material 

employed the operations army. 

Class 141. Equipment for and used (other than pumps) for 
preparing foundations; piles, pile-drivers, screw-piles, 
pneumatic apparatus, etc. 

Class 142. Equipment for and methods transporting and distribu- 
ting materials. 

Class 143. Equipment and methods for the maintenance roads, 
streets, promenades, etc. 

Class 144. Equipment for lighting sea coasts, channels, mine-fields 
and beacons. Military and naval material for same. 


Class 140. 
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Class 145. Equipment for and methods used distributing water and 


gas (not including gas meters). 


Class 146. Equipment for and methods used pneumatic telegraphy 
Group 26, Models, Plans and Designs for Public Works. 
Class 147. Roads and other public highways land. Bridges and 


viaducts. 


Class 148. Inland navigation; improvement rivers; construction 


canals, dams, locks, lifts, fixed bridges, draw-bridges, 
canal bridges, reservoirs and feeders; pumping stations, 
mechanical towing, and warping; equipment used for 
the development river ports. 


Class 149. Sea ports; general arrangements; jetties, basins, locks, 
swing bridges; equipment for development (not includ- 
ing shipping). 

Class 150. Maritime canals. 

Class 151. Irrigating canals and systems. 

Class 152. Provision lights and beacons for sea coasts. 

Class 153. Protection against flooding rivers sea. 

Class 154. Railways regards plan and profile the line, and engi- 
neering works. 

Class 155. Construction and maintenance streets cities. 


Class 156. 
Class 157. 


Water supply, sanitation and gas lighting cities. 
Statistics, maps and publications relative public works. 


Group 27, Architectural Engineering. 


Class 158. Models and plans public buildings for special purposes; 
large and small dwelling houses. 
Class 159. Models, drawings and specifications for foundations, walls, 


partitions, floors, roofs and stairways. 


Class 160. Designs and models special contrivances for safety, 
comfort, and convenience the manipulation 
elevators. doors, windows, 

Class 161. Working plans for the mason, carpenter and painter; 


designs and models bonds, arches, coping, vaulting, 
etc.; plastering and construction partitions; painting 
and glazing. 


you very much for the kind attention you have given me. 

The question Mr. Ockerson’s resolution that 
this meeting favors exhibit the Louisiana Purchase Exposition. 

The motion being put vote was carried. 

The have announce that the programme the 
Annual Meeting will carried out printed, with only one im- 
portant change. The Reception will held this evening, scheduled, 
and to-morrow morning o’clock the party will leave the Society 
House inspect the Rapid Transit work. After visiting the station 
Fifty-ninth Street the party will inspect the work Broadway, 
far Forty-second Street, and then along the latter Park Avenue. 
Park Avenue the upper tunnel heading, Forty-first Street, will 
visited, instead the lower heading Thirty-fourth Street, 
first intended. 
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From Forty-first Street the party will proceed Delmonico’s, 
Forty-fourth Street and Fifth Avenue, and there take lunch with Mr. 
O’Rourke. The first intention was have the lunch served the 
vaults the new Stock Exchange Building, but this has not been found 
practicable. After lunch the party will visit Mr. O’Rourke’s work 
the Stock Exchange and Hanover Bank Buildings. 

the evening the Smoker will held the Society House, 
stated the programme. 

The following letter has been received from Mr. George 
Pegram: 


New January 14th, 1902. 
CHARLES WARREN 


Secretary, 
American Society Civil Engineers. 

members the Society attending the Annual 
Meeting are respectfully invited visit the power station the Man- 
hattan Railway Company Seventy-fourth Street and East River. 
Admission may obtained presenting badge the door. 

Yours respectfully, 
Gero. 
Chief Engineer. 

The will meeting the Board Direction 
the Secretary’s office o’clock, and requested that every 
member the Board present will attend promptly. The Constitution 
provides that there shall nine members the Board meetings 
held the Annual Meetings order make quorum. 

The there any other business before the meeting? 

The wish, gentlemen, thank you for the courtesy 
that has been displayed me. Success has attended our efforts 
during the past year increase the Society and have good 
meetings and valuable papers presented. Before resign the gavel, 
introduce you the only one the newly elected Vice- 
Presidents who present. are very sorry that Mr. Moore not 
present, that Mr. John Freeman not present, but have 
with Mr. Schneider. 

herewith tender you, Mr. Schneider, the gavel, and would 
say, the words great author: 


seems message from: the world spirits when any 


man obtains that which merits and turn merits that which 


not the province the Vice-President make speech; that 
honor the newly elected President, and not here 
the present time prefer that would make his own speech the 
proper time. 


The Society then adjourned. 
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EXCURSIONS AND ENTERTAINMENTS THE FORTY-NINTH 
ANNUAL MEETING. 


Wednesday, January 15th, 1902.—After the business meeting, 
John O’Rourke, Am. E., described the foundation work 
the new Stock Exchange Building and the new Hanover Bank 
Building, illustrating his remarks with lantern slides; and William 
Barclay Parsons, Am. Soc. E., described the main features 
the Rapid Transit Tunnel Work, also using lantern slides illustrate 
his remarks. 


reception was held the Society House, which was 
very largely attended. 


Thursday, January 16th, 1902.—At the members met 
the Society House, and, under the guidance William Barclay Par- 
sons, Am. Soc. E., Chief Engineer the Rapid Transit Com- 
mission, and the assistant engineers connected with the work, 

proceeded inspect the Rapid Transit Work. The station Broadway 
and Fifty-ninth Street and portion the tunnel the south were 
lighted for the occasion. The various works Broadway, south 
far Forty-second Street and along the latter street Park Avenue, 
were visited. Park Avenue, Forty-first Street, the heading the 
Park Avenue tunnel was inspected, and from this point the members 
proceeded Delmonico’s, Forty-fourth Street and Fifth Avenue, 
where they were entertained lunch Mr. John O’Rourke. 

After lunch, the party visited the new Stock Exchange and Han- 
over Bank Buildings and inspected the deep foundation work there 
under way. 


the evening there was informal the Society 
House. 


The following list contains the names 435 members various 
grades, who registered being attendance the Annual Meeting. 
This list incomplete, account the failure many members 
register, and does not include the names any the guests the 
Society individual members: 


Pittsburg, Pa. Baldwin, J.....New York City 


Allen, H...New Haven, Conn. 
Andrews, Horace...Albany, 
Asserson, C....Brooklyn, N.Y. 


Bacon, W..... Danbury, Conn. 
Bailey, I........ Albany, 


Belknap, E....New York City 
Benton, Lewis York City 


New York City 
Berger, Bernt.....New York City 
Bettes, R...... New York City 


Beugler, J...... Boston, Mass. 


Binion, Joshua....New York City 
Bishop, H.Middletown, Conn. 
Blakeslee, C...New Haven, Conn. 
Bogart, John..... New York City 
New York City 
Boller, P., Jr. East Orange, N.J. 
Bond, Edward A... 
Bonzano, A..... Philadelphia, Pa. 
Bouton, H..... Boonton, 
Bowman. L....New York City 
Brackenridge, 
New York City 
Bramwell, W...New York City 
Brendlinger, Philadelphia, Pa. 
Breuchaud, J..... Yonkers, 
Brinckerhoff, York City 
Brinsmade, Conn. 
Brooks, Fred...... Boston, Mass. 
Brown, Grand....Ithaca, N.Y. 
Brown, Thomas E.New York City 
New York City 
New York City 
Buck, New York City 
Burden, A...... New York City 
Burdett, A..... New York City 


Bush, W..... Hartford, Conn. 
Carr, Albert...East Orange, 
Cattell, A....... New York City 
Chapleau, J...... Ottawa, Can. 
Chase, D...... New York City 
Chester, N...... Pittsburg, Pa. 
Christian, L....New York City 
Christy, L..... New York City 
Olark, New York City 


Clarke, John A.,Jr.New York City 
Clarke, St. J......New York City 
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Coffin, Amory.....New York City 
Cogswell, N.Y. 


Colby, New York City 
New York City 
New York City 


Collingwood, F...New York City 
Cook, John H...... Passaic, 
Cooke, New York City 
Cooper, Theo...... New York City 
Cornell, B.... New York City 
Cornell, H....New York City 
Coverdale, H..New York City 
Crane, E...... New York City 
New York City 
Crowell, York City 
Cudworth, G...New York City 


Darrach, G..Philadelphia, Pa. 


Davies, New York City 
New York City 
Davis, York City 


Dean, Luther....Taunton, Mass. 
Deans, S..... Phoenixville, Pa. 
Devin, York City 
Deyo, F..... New York City 
Diebitsch, E...... New York City 
Dougan, J....... New York City 
Drake, B..New Bedford, Mass. 
Duncklee,J.B.South Orange, N.J. 
Duryea, Edwin,Jr. Brooklyn, N.Y. 


Easby, W...Philadelphia, Pa. 
Edwards, H..... Oxford, 
Ehle, Boyd..... East Creek, 
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Erlandsen, O...... New York City Green, R.. Washington, 
Evans, M...... Brooklyn, N.Y. Greene, Carleton..New York City 
Evans, New York City Greene, New York City 


Farnum, H....New York City 
Farrington, H.... New York City 
Field, William P...Newark, 
Fisher, Clark ..... Trenton, 
Fisher, Philadelphia, Pa. 
FitzGerald, 
Schenectady, 
Foster, New York City 
Freeman, John 
Providence, 


French, B...... New York City 
Frick, Pa. 
New York City 


Frost, Geo. New York City 
Fuller, Geo. W....New York City 
Fuller, B...... New York City 
Furber, C...Philadelphia, Pa. 


Gardiner, W...New York City 
Garrison, Philadelphia, Pa. 
Gartensteig, C....New York City 
Gay, Lynn, Mass. 
Gerber, E...... Philadelphia, Pa. 
Gifford, E...... New York City 
Gillespie, H... New York City 
Goldsborough, 

New York City 
Gowen, S..... Ossining, 
Graham, M..... Baltimore, Md. 
Granberry, H...New York City 
Grant, H..... Red Bank, 
Graves, D..... Hartford, Conn. 
New York City 


Greene, Jr..New York City 
Gregory, E.....New York City 
Greiner, E..... Baltimore, Md. 


Hague, Chas. A...New York City 
Haight, New York City 
Haines, Pa. 
Haines, New York City 
Hankinson, W..New York City 
New York City 
Harding, Pa. 
Hardy, Hills, Mass. 
Harrington, L..New York City 
Harris, .... New York City 


Harrison, ....Erie, Pa. 
Haskins, J.....New York City 
New York City 
Haviland, A....... New York City 
Cohoes, 
Hayes, W....... Newark, 
Hazen, Allen...... New York City 


Hazelton, 

Turners Falls, Mass. 
Hemming, York City 
Hendrick, W...New York City 
W...... New York City 
Herbert, M.Bound Brook, 
Hering, Rudolph. .New York City 


Hill, B......New Haven, Conn. 


Hoag, W., Jr...New York City 
Hodge, W..... New York City 
Hoff, Olaf......... New York City 
Hoffman, York City 
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Horton, Indianapolis, Ind. Leavitt, W., Jr.New York City 
Horton, Theo..... New York City M..... New York City 
Hough, D.L...... New York City B........New York City 
Hovey, Pencoyd, D..New York City 
Howe, New York City G....... Newark, 
New York City Leonard, R..Philadelphia, Pa. 


Hoyt, William 
Rochester, 
Humphrey, R.L. Philadelphia, Pa. 
Hunt, Charles Warren 
New York City 


Hunter, Canada 


Hyde, L....New Haven, Conn. 
Irving, New York City 


Jacoby, H.S........ Ithaca, 
Johnson, York City 
Johnson, Mass. 
Jonson, New York City 


Kaufman, G....... New York City 
Kelley, A....Philadelphia, Pa. 
Kelley, New York City 
Kenly, W.L...... Baltimore, Md. 


Kennedy, Canada 
Kenney, F...Philadelphia, Pa. 


Khuen, R., Pittsburg, Pa. 
Kimball, Geo. A...Boston, Mass. 
King, New York City 


King, Wallace, Jr.New York City 
Kingsley, P....New York City 
Klapp, Eugene....New York City 


Knap, D....... New York City 
Knap, York City 
Knight, B...... New York City 


Kuichling, 


Landreth, H..... Ithaca, 
Langton, John....New York City 


Lewis, P...... Brooklyn, 
Lindenthal, G.....New York City 
Livingston, 

Bound Brook, 


Long, McL..... New York City 
Loomis, Horace....New York City 
New York City 
Lowinson, O...... New York City 
New York City 


Lundie, John ....New York City 


Macdonald, A..New York City 
Macdonald, C.....New York City 
Machen, B..... New York City 
Macnab, T..... New York City 
McGregor, A...New York City 
McKenna, York City 
McKenzie, Hartford, Conn. 
McKim, New York City 


MeMinn, New York City 
A..... New York City 
MeNulty, W...New York City 
Magor, B...... New York City 
Malukoff, J....New York City 
Boston, Mass. 


Marden, H., Jr.New York City 
Marple, Pa. 
Martin, New York City 
Martin, B..... New York City 
Mayer, Joseph....New York City 


Mead, E...... Washington, 
Meem, J.C....... New York City 


Merryman, C..New York City 
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Meyer, C...... New York City 
Miller, Clinton, Mass. 
New York City 
Mills, M..... Philadelphia, Pa. 
Moore, H...... New York City 
Moore, H..New Haven, Conn. 
Moses, R....... New York City 
Myers, New York City 


Nichols, H..New Haven, Conn. 


New York City 
Nostrand, E....New York City 
Nye, A.B New York City 


Oastler, C..... New York City 
Ockerson, A..... St. Louis, Mo. 


New York City 
Olcott, New York City 
Olney, F....... New York City 
O’Rourke, F....New York City 
Osgood, New York City 


Parker, McC...New York City 
Parsons, B..New York City 
Parsons, B....New York City 
Pegram, H..... New York City 


Pitts, D........New York City 
New York City 
Pollock, D..... New York City 
Potter, Alex....... New York City 
Pratt, A..... Philadelphia, Pa. 
New York City 
New York City 


Raasloff, .... New York City 
Ramsey, P.... New York City 
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Reed, B...... New York City 
Reynolds, York City 
Rhodes, New York City 
New York City 


Richardson, C....New York City 
Richardson, F..Clinton, Mass. 


Ricketts, C....... Troy, 
Ridgway, R...... New York City 
Ritchie, Cleveland, Ohio 


Roberts, P., Pa. 
Rosenberg, F..... New York City 
Rosenthal, A...Mt. Vernon, 


Rowland, F....New York City 
Ryan, H....... New York City 
Ryder, T.. New Haven, Conn. 
New York City 
Saunders, L...New York City 
Schmitz, C..... New York City 
Schneider, A...... New York City 


Schneider, Philadelphia, Pa. 
Schwiers, W....New York City 
Seaman, B..... New York City 
Shaler, A....... New York City 
Shryock, G., Jr. 

Philadelphia, Pa. 


Simpson, New York City 
Skinner, W..... New York City 
Smith, W...... New York City 


Smith, 
Long Island City, 


Smith, F...... New York City 
Sooysmith, C..... New York City 
New York City 


Stanton, McM. 
Atlantic Mine, Mich. 
Stanton, Sewickley, Pa. 


Stearns, P...... Boston, Mass. 
New York City 
Stevens, A......... New York City 
Stidham, H....... New York City 
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Stoddard, C....New York City 
Stowe, New York City 
Stuart, Quebec, Can. 
Swindells, S..Mt. Kisco, 


Taylor, F..East Boston, Mass. 
Taylor, Boston, Mass. 
Thomas, E....Annapolis, Md. 
Thomes, New York City 
Thompson, C...New York City 
Thompson, 

Newton Highlands, Mass. 
Thomson, A., Jr..New York City 
Thomson, K...New York City 
Thornley, New York City 
Tibbals, New York City 
Tibbals, New York City 
Tilden, New York City 
T...Boston, Mass. 
Tompkins, DeV. 

New York City 
Tompson, M....Boston, Mass. 
Travell, B.....New York City 
Treadwell, 
Tribus, New York City 
Triest, F....New York City 
Trotter, New York City 
Tucker, Boston, Mass. 
Tucker, New York City 
Turner, L......New York City 
Tuska, New York City 


Ulrich, 
Upham, 
Upham, 


New York City 
New York City 
New York City 
Value, New York City 
Van Horne, G..New York City 


Van Winkle, B..New York City 
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Vredenburgh, Jr. 
New York City 


Waddell, New York City 
Wadsworth, E..New York City 
Wagner, C...Philadelphia, Pa. 
Wait, New York City 
Ward, New York City 
Wason, Boston, Mass. 
Waterhouse, J....New York City 
Webb, Philadelphia, Pa. 
Webster, L....New York City 
Webster, Pa. 
Wells, Clinton, Mass. 
Wells, New York City 
Wells, New York City 
Wheeler, New York City 
Whinery, New York City 
White, New York City 
White, New York City 
White, Falls, Pa. 
Whitney, Boston, Mass. 
Whitson, U....New York City 
Whittemore, York City 
Wiggin, W..New Haven, Conn. 
Wilcock, New York City 
Wiley, New York City 
Williamson, York City 
Wilson, 
New Rochelle, 
Wolfel, Paul Pencoyd, Pa. 
Woodbury, Boston, Mass. 
Wortendyke, 

Jersey City, 
Wright, New York City 


York, New York City 


Zollinger, R.Philadelphia, Pa. 
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every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 

MEETINGS. 


Wednesday, March 1902.—8.30 m.—At this meeting ballots 
for membership and ballots the proposed Amendment the Consti- 


tution will canvassed, and paper George Morison, Past- 


President, Am. Soc. E., entitled Bohio Dam,” will pre- 
sented for discussion. 


This paper was printed the Proceedings for January, 1902. 


paper Turner, Am. Soc. E., entitled Thermo- 
Electric Measurement Stress,” will presented for discussion. 

This paper was printed the Proceedings for January, 1902. 


Wednesday, April 2d, 1902.—8.30 this meeting ballots 
for membership will canvassed, and two will presented: 
one Marsden Manson, Am. Soc. E., entitled Brief His- 
tory Road Conditions and Legislation California,” and the other 
Charles Wentworth, Am. Soc. E., and Surface 
for Railway 


These papers are printed this number Proceedings. 


Wednesday, April 16th, 1902.—8.30 m.—At this meeting two 
papers will presented for discussion, follows: Unprofes- 
sional for Engineer Patentee?” Archibald Eldridge, 
Am. Soc. E.; and Stiffening System Long-Span Sus- 
pension Bridges for Railway Joseph Mayer, Am. Soc. 


These papers are printed this number Proceedings. 


ANNUAL CONVENTION 1902. 
The Thirty-fourth Annual Convention the Society will held 
Washington, C., beginning Tuesday, May 20th, 1902. 
CURRENT ENGINEERING LITERATURE. 


The interest which has been manifested this monthly list ref- 
erences has led the Committee Publications decide that hereafter 
this list shall printed one side the page only. Several mem- 
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bers have asked that this done that anyone may cut out, for 
scrap-book card-index use, that part the classified list which may 
‘be special interest himself. 

That this publication has proved service members grati- 
fying. often takes long trial ascertain whether money 
expended new ways well spent, for the reason that expressions 
approval seem members gratuitous and unnecessary, and are, 
consequently, not often heard. therefore suggested that interest 
the publications which manifested suggestions for improve- 
ment which are the point will always received with appreciation 
the Committee Publications. 


PRESENTATION PAPERS. 


will noticed that new departure has been made assigning 
the dates for the presentation the four papers printed this num- 
ber, two them having been scheduled for the first April meeting, 
and two for the second meeting that month. The increasing num- 
ber papers makes this policy necessary, and inasmuch the prac- 
tice the reading full any but extremely short paper has 
been abandoned, hoped that added interest meetings will result 
the discussion more than one subject one evening. The Com- 
mittee Publications some time ago authorized the Secretary 
request, when his judgment was advisable, that the author 
accepted paper prepare abstract which his absence might 
read the meeting the Secretary. The Committee has not 
cared require such abstract, feeling that the furnishing 
should optional with the author. Sooner latter will neces- 
sary present all papers briefly, order secure proper time for 
discussion, and here suggested that brief abstract, either 
paper long written discussion, giving the premises which 
argument based, the general results mathematical experi- 
mental investigation, and the author’s conclusions, will always ac- 
ceptable, and can used the advantage members who attend the 
meetings, not only concentrating attention the subject, but 
the suggestion new ideas which may add the interest the 
verbal discussion which follows. 


TOPICS FOR DISCUSSION THE ANNUAL CONVENTION. 


will remembered that the last three Conventions formal 
papers have been presented, but that their stead general 
interest have been presented for discussion. The resulting attend- 
ance and interest convention meetings has shown the wisdom the 
change, and the Committee Publications will glad have 
members suggest topics suitable for discussion. 
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The following list the subjects which have already been dis- 
cussed Conventions, here printed, order give some idea 
the kind subjects desired 


List PRESENTED FOR DISCUSSION THE LAST THREE 
ANNUAL CONVENTIONS. 


the use the method discon- 
tinued determining the Stresses Railroad Bridges? 

view present knowledge the Effect Repeated Applications 
Load, should Fatigue used Bridge Design? 
Should Stream Contamination the Sewage Cities abso- 

lutely prohibited law? 

Should the Purification the Sewage Cities compulsory, 
and this feasible for Large Cities? 

Filtration the coming solution the Pure-Water Question for 

the Proper Friction Coefficient for use the design 
Riveted Steel Pipe? 

What are the economic conditions under which Electricity may 
profitably substituted for Steam the operation Branch Rail- 
road Lines, and what are the engineering requirements con- 
sidered such substitution? 

the present development the so-called Telferage System 
for moving either Freight Passengers? What are the conditions 
under which that System preferable movement Rail, and 
what its adaptability still further application competition 
with Rail Lines? 

Buildings. 

What considerations should limit the height buildings? 

recent developments construction, sanitation, intercom- 
munication and economy administration, warrant the 
removal all restrictions? 

The progressive increase weight; the increase hardness, par- 
ticularly carbon; the sections most general use; the 
effect changes weight, composition and section. 

Filtration Water for Public Use. 

The several processes now used for the removal objectionable 
their comparative sanitary effect, cost 
ability. 

the the profession, and the duty its 
the public, require that only those who are competent allowed 
practice Civil Engineers? Under what authority, through 
what agency, and upon what evidence competency, should 
applicants admitted the practice Civil Engineering? 

Steel-Concrete Construction. 

What stress tension and compression should allowed con- 
crete? 

What the proper modulus elasticity concrete? 

Steel-Concrete Arches: 

(1) What should the ratio steel section concrete section, 
section, and what the best form and disposition the 
the former? 
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(2) What consideration should given temperature changes 
and consequent stresses? 
(3) What are the best proportions for concrete, and what the 
the best method placing it?” 
The Decolorization Water. 
When necessary? How may accomplished?” 
Consumption Water Municipal Supplies and the Restric- 
tion Waste.” 


SEARCHES THE LIBRARY. 

stated the Annual Report, the Board Direction has directed 
the Secretary make charge for such library searches and corre- 
spondence not fall within the regular duties employees, 
which shall cover the actual cost any extra work undertaken for 
individual. 

The only difficulty about this matter seems the impossibility 
fixing advance the scope and cost any such search. can 
only said general that the time employee competent 
such work paid for the Society from cents per hour, 
and that this must added the actual cost typewriting. 

Inasmuch this idea was adopted experimentally, the belief 
that would prove value non-resident members, and not 
the intention realize any profit, would seem that, asking that 
such searches made, the risk not great, particularly limit 


the total expense incurred might easily specified the 
member. 
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DONATIONS.* 
(From January 8th February 11th, 1902.) 
THE MECHANICS ENGINEERING. 


Kinematics, Statics, Kinetics, Statics Rigid Bodies 
and Elastic Solids. Jay Bois. Cloth, ins., 
634 pp., illus. New York, John Wiley Sons, 1902. $7.50. 


This work presented the first volume series dealing with the applications 
mechanics engineering problems. opens with presentation the fundamental 
rinciples kinematics, statics and kinetics; then follow the practical applications. 
hroughout the work numerous problems and illustrative examples are given direct 
connection with each important mechanical principle. these the author 
has included the results his own work this direction, and believes that the pro- 
fessional reader will find here new and valuable discussions engineering problems, 
especially the chapters Masonry Walls and Dams, the Strength Long Columns, 


the Swing Bridge, the Metal Arch, the Suspension System Stone Arch. 
index eight pages. 


MUNICIPAL ENGINEERING AND SANITATION. 


The Macmillan Company, 1902. $1.25. 


This volume intended for that class persons who, either officials citizens, 
are striving improve municipal conditions. designed review the whole 
field municipal engineering and sanitation rather than exhaustive study one 
branches the subject. The most vital points, however, under each class 
activities and interests have been dwelt upon, the underlying principles stated, and 
many instances details from actual practice given. The preface states that while 
not expected that engineers and sanitarians will find the book much relating their 
specialties that new them, believed that the number and variety 
treated, and the comparative newness some the topics, will make the book helpful 
even professional men. The Contents are: Introduction; Ways and Means Com- 
munication; Municipal Supplies; Collection and Disposal Wastes; Protection Life, 


Health and Property; Administration, Finance and Public Policy. There index 
six pages. 


FOWLER’S ELECTRICAL ENGINEERS’ YEAR BOOK 


And Pocket Directory Light, Power and Traction Stations. 
1902. Leather, ins., 429 pp., illus. Manchester, Scientific 
Publishing Company. shillings, pence. 

this second issue the electrical handbook the scope information has been 
considerably enlarged. The directory technical information respecting the equip- 
ment the various central electric light, and traction stations the United 


Kingdom has been thoroughly revised and brought nearly every case 


having been personally checked the engineer charge. There index twenty- 
four pages. 


CROQUIS PONTS METALLIQUES. 

Par Jules Gaudard. Paper, 158 pp., plates. Paris, 
Ch. Béranger, 1901. (Donated the Author.) 

The Contents are: Ponts Métal Moulé; Ponts Fer Acier Laminé; Levage des 


Ponts Reception Surveillance des Ponts. Poids des Fers. There 
index four pages. 


WASSERVERHALTNISSE DER SCHWEIZ. 

Bearbeitet und herausgegeben von der hydrometrischen Abteilung 
des eidg. Oberbauinspektorates. Paper, ins., vols., plates. 
Berne, 1896-1901. (Donated Hydrometrische Abteilung des eidg. 
Oberbauinspektorates Berne. 


The Contents are: Rheingebiet von den Quellen bis zur Taminamiindung; Erster 
Teil—Die der Einzugsgebiete, der von 300 300 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 
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iiber Meer, der Felshiinge, Wilder, Gletscher und See’n; Pegel- 
stationen hinsichtlich ihrer Anlage und Versicherung, sowie Darstellung der dazuge- 
hérenden und Relativen Wasserspiegelgefille; Dritter Teil.—Die 
der fliessenden Gewiisser unter specieller Beriicksichtigung der ausge- 
niitzten und der fiir neue Wasserkraft-Anlagen noch nebst 
typischen und den Vorder-Rhein und seine 
bedeutenderen Zufliisse. Rhonegebiet von den Quellen bis zum Genfer-See; Erster Teil 
—Die Flicheninhalte der Einzugsgebiete, der Héhenstufengebiete von 300 300 
Meer, der Felshiinge, Gletscher und Zweiter Teil—Die Pegelstationen 


hinsichtlich ihrer Anlage und Versicherung, sowie Darstellung der 
und relativen Wasserspiegelgefille. 


THE TRANSITION CURVE CURVE ADJUSTMENT. 


the Method Rectangular Co-ordinates and Deflection 
Angles (Polar Co-ordinates). Based the French Nordling, 
pp. San Francisco, Kellogg, 1899. 


The following gifts have also been received: 


Am. Inst. Elec. Engrs. bound vol. State College Forestry. 

Am. Inst. Min. Engrs. pam. Nichols, Charles pam. 

Assoc. Bridges and Build- Nicholson,G. bound vol.,1 vol., 
ings. pam. 

Brooklyn Engrs.’ Club. bound vol. 


Budge, Enrique. bound vol., vol., 117 
pam. 

Chickamauga Park Comm. 

Greenhalge, bound vol. 

Agricultural Exper. Station. 

Inst. Civ. Engrs. 

Inst. Marine Engrs. bound vol. 

Iron and Steel Inst. bound vol., pam. 

Jackson, William. pam. 

Kernot, am. 

Kummer, bound vol. 

McGill Univ. bound vol. 

Madras Pub. Works Dept. pam. 

Mead, Elwood. bound vol. 

Middletown, Water Dept. pam. 


Oesterreichischer Ingenieur- und Archi- 
tekten-Verein. 

Penn. Univ. vol. 

Soper, George pam. 

South Eastern Ry. Co. pam. 

Tomkins, Calvin. 


Interstate Commerce Comm. pam. 
U.S. Isthmian Canal Comm. pam. 
Light House Board. vol. 

War Dept. bound vol. 

U.S. Weather Bureau. bound vol. 
Vedeler,G. pam. 

Western Maryland Co. pam. 
Wilson Brothers Co. pam. 


PURCHASE. 


Electrical Engineer’s Pocket-Book. Useful Data 
for Electricians and Electrical Engineers. Horatio Foster, 


E.; A.S. New York, Van Nostrand Company. 
London, Spon, Ltd., 1901. 


The Mineral Industry, Its Statistics, Technology and Trade the 
United States and Other Countries, 1893-1899. Edited Richard 
Rothwell. Vols. 2-8. New York and London, The Scientific Pub- 


lishing Company, 


Handbuch der Ingenieurwissenschaften. Third Edition, Enlarged. 
Leipzig, Wilhelm Engelmann, 1901. 


Lehrbuch der Meteorologie. Von Dr. Julius Hann. 


Herm. Tauchnitz, 1901. 


Leipzig, Chr. 
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The Universal Directory Railway Officials, 1901. Compiled 
from Official Sources under the Direction Richardson Bludstone. 
London, The Directory Publishing Company, Limited, 1901. 


Centralblatt der Bauverwaltung (to complete set). nos. 


Transactions England Institute Mining and 
Mechanical Engineers (to complete set). vol. 


ACCESSIONS. 
January 8th February 11th, 1902. 
Donations (including 126 duplicates and numbers completing 
volumes periodicals) 


purchase (including numbers, completing volumes 
periodicals) 
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MEMBERSHIP. 
ADDITIONS. 
Date 
Membership. 
Room 209, Electrical Bldg., Cleveland, Ohio..... Dec. 1901 


Epwarp 


Eng. Chf., Section, Chili State Railways (F. 
E.), Estacion Bella Vista, Valparaiso, Chili............ Nov. 1901 
CHARLES FRANCIS 


Chf. Eng.. Berlin Constr. Co., 241 West Main St., New 


Ezra, 
Signal Eng., Standard Signal Co., Troy, Y............ Dec. 1901 
HILDENBRAND, WILHELM 


Kapono, 


Eng. and Okuro Co., New Broad St., London, 


335 Lexington St., Auburndale, Feb. 1902 


Jan. 1902 


ASSOCIATE MEMBERS. 
Petrus 


Jun. Prof., Georgia School Technology, Atlanta, Ga... Feb. 1902 
JAMES 
JoHN WHITFIELD, 
Eng. and Supt., British Westinghouse Elec. 
Mfg. Co., Mersey Tunnel June 21, 1894 
Birkenhead, England.... ..... Assoc. Oct. 1901 
Supt., Amsterdam St. R., Amsterdam, Y.......... Jan. 1902 
FREDERICK, 
Instr. Civ. Eng. and Math., Union College, 
Schenectady, 
Fay. Epwarp Bayrp, 
1000 Fullerton Bldg., St. Louis, Jan. 1902 
Jr., 
Third St., Troy, 
Harwoop, 
Central Station, New York Feb. 1902 


Jun. Jan. 31, 1899 
Assoc. Feb. 1902 
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Date 
Membership. 
FREDERIC PEYSTER, April 1899 
(Chambers Hone), New St., New York 902 
Tsomas 
209 First Natl. Bank Bldg., Duluth, 1902 


CLARENCE 
Sen. Asst. Eng., Sewer Div., Rapid Transit 


Comm., Astor New York Jan. 1902 
169} Columbia Heights, Brooklyn, 1901 


Care, Chf. Eng., East Indian Railway Office, Calcutta, 


West Main Rochester, Jan. 1902 
Hydrographer, Room 1014, Barristers’ Hall, Boston, 
Jun. May 31, 1898 


Asst. Eng., Rapid Transit R.R. Comm., 
1161 Amsterdam Ave., New York 


TILDEN, CHARLES 


Assoc. Feb. 1902 


Jun. Oct. 31, 1899 


Dept. Docks and Ferries, Pier North 


River, New York City 
Weston, 


Witson, Percy Jan. 1900 
Secy. and Treas., River Harbor Feb. 1902 

801 Drexel Bldg., Philadelphia, Pa........ 


ASSOCIATE. 


BENNETT, 
Secy., Buffalo Cement Co., Ltd., 110 Franklin St., Buffalo, 


JUNIORS. 

Myron 

Tutor, Dept. Civ. Eng., Columbia Univ., Res. East 

Dean St., Brooklyn, 
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Date 
Harry GARFIELD, Membership. 
Pistor, GEoRGE 


Engrs.’ Office, Campau Bldg., Dec. 1901 
ASHFORD, 

Asst. Engr., Board Public Works, 108 Conception 


Howarp WARREN, 
41st St., Philadelphia, Pa.................... Dec. 1901 
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NATHANIEL ..Elected Member Oct. 3d, 1888; died 
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CURRENT ENGINEERING LITERATURE. 


[Society 


MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(January 8th February 11th, 1902.) 


This list published for the nurpose placing before the members 
the Society the titles current engineering which can referred 
any engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possibie. 


LIST PUBLICATIONS. 


the subjoined list articles references are the number pre- 


fixed each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth Philadelphia, Pa., 30c. 

(2) Proceedings, Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, Franklin Inst., Philadel- 
Pa. 

(4) Journal, Western Soc. Eng., Mo- 
nadnock Block, Chicago, 

(5) Transactions, Can. Soc. 
treal, Que., Can. 

(6) School Mines Quarterly, Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. 
Tech., Boston, 75c. 

(8) Stevens Institute Indicator, 
Institute, Hoboken, J., 

(9) Engineering Magazine, 
City. 


Mon- 


Inst. 


(10) Magazine, New York City, 


New York City, 35c. 
The Engineer (London), International 
News Co., New York City, 35c. 
(13) News, New York City, 


(14) Record, New York 
(15) Gazette, New York City, 


Mining Journal, 

New York City, 15c. 

(17) Journal, New York 

(18) Engineering Review, 
Chicago, 

Scientific American Supplement, New 
York City, 

(20) Age, New York City, 

(21) Kailway Engineer, London, 
land. 

Iron and Coal Trades Review, Lon- 
don, England. 

(23) Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 

(24) American Gas Light Journal, New 
York City, 

(25) Engineer, New York City, 


(16) and 


Eng- 


(26) Electrical London, England. 

(27) Electrical World and Engineer, New 
York City. 

(28) Journal, New England Water-Works 
Assoc., Boston, 75c. 


(29) Journal, Society Arts, London, 
Engiand. 

(30) Annales des Travaux Publics 

Brussels. 

(31) Annales del’ Assoc. des Ing. Sortis 
des Gand, Brus- 
seis, Beigium. 

(32) Memoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France, 
Paris, 

(33) Génie Civil, Paris, France. 

(34) Portefeuille Economique des Ma- 
chines. Paris, France. 

(35) Nouvelles Annales Construc- 
Paris, France. 

(36) Revue Technique, Paris, France. 

(37) Revue Paris, France. 

(38) Revue Générale des Chemins Fer 
des Tramways, France. 

(39) Master Mechanic, Chicago, 


(40) Railway Age, Chicago, i0c. 

(42) Transactions, Am. Inst. Elec. 
New York City, 50c. 

(43) Annales des Ponts Chaussées, 
Paris, France. 

(44) Journal, Military 
tion, Governor’s Island, New 
Harbor, 75c. 

(45) Mines and Minerals, Scranton, Pa., 


(46) American, New York City, 


(47) Engineer, Manchester, 

(58) Eng. Soc. Pa., 410 

Penn Ave., 50c. 

(59) Transactions, Mining Institute 
Scotland, London and 
upon-Tyne. 

(60) Engineering, Indianap- 
olis, 

225 Dearborn St., Chicago, 25c. 

World, Ninth St., Pittsburg, Pa. 

(63) Minutes Proceedings, Inst. E., 
London, England. 

(64) Power, New York City, 

(65) Proceedings, York Rail- 
road Club, Brooklyn, Y., 

(65) Official Proceedin New York Rail- 
road Club, Brooklyn, Y., 15c. 


Affairs.] CURRENT ENGINEERING LITERATURE. 


Bridge. 


Summer Street Viaduct, South Boston.* Herman Higgins. (1) Dec. 

Three-Hinged Concrete Arch Bridge over the Danube Ehingen.* (13) Jan. 

The Condition the Brooklyn Bridge. (15) Jan. 10. 

The Railway Bridge over the Godavari River Rajahmundry, the East Coast Rail- 
way, India.* Jan. 10. 

The Erection the Portage Fort Bridge.* (14) Jan. 11. 

New Scherzer Rolling Lift Bridge Cleveland.* (15) Jan. 17; (18) Jan. 18. 

Erection Girder Spans the West Virginia Short Line R.* (14) Jan. 18. 

Arched Viaduct over the Seine, Paris. (11) Jan. 31. 

Eventful Bridge History (Johnsonville, Tenn.). Hunter M’Donald. (15) Feb. 

Reinforcing Undermined Bridge Pier. (14) Feb. 

nouveau pont Luxembourg.* 


Dec. 
Electrical. 


utreux. (33) Jan. 


The Induction Motor and the Rotary Converter and Their Relation the Transmission 
System. Chas. Scott. (42) Dec. 

The Control High Potential Systems Large Power.* Rice, Jr. 

Street Illumination and Units Light.* Ryan. (42) Dec. 

The Incandescent Lamp To-day. John Howell. (42) Dec. 

Note Acetylene-in-Oxygen Flame.* Clayton Sharp. (42) Dec. 

Electric Gas Lamps and Gas Electrical Resistance Phenomena. Peter Cooper Hewitt. 


(42) Dec. 
The Central Exchange the London Post Office Telephones.* (26) Serial beginning 
Dec. ending Jan. 


Three-Phase Distribution for Power and Lighting.* Sydney Woodfield. (26) Jan. 

Station the New York Edison Company.* (27) Serial beginning Jan. 
ending Feb. 

Aluminium: Its Properties and Use. Murray Morrison. (47) Jan. 

Sparkless Commutation with Fixed Brushes.* Claude Hill. (26) Jan. 10. 

Applications and Uses Arc Lamps.* (26) Serial beginning Jan. 10, ending Jan. 17. 


Complete Commercial Test Polyphase Induction Motors Using One Wattmeter and 
One Voltmeter.* A.S. McAllister. (27) Jan. 11. 


Methods Eliminating Corrections for the Leads, etc., Cable Testing.* Savage. 
(26) Serial beginning Jan. 17, ending Jan. 24. 


The Corbin Process and Cell for the Electrolytic Production Chlorates.* John 
Kershaw. (26) Jan. 17. 


The Manufactures Royce, Limited.* (26) Jan. 17. 
Some Experiments with Wireless Telegraphy.* (46) Jan. 18. 
Large Generators for Bolton.* (26) Jan. 24. 


the English Electric Manufacturing Company’s Works, Preston.* 
(it) Jan, 24. 


(42) Dec. 


Machinery the Power Station and Substations the Manhattan Ry. Co.* 
(13) Jan. 30. 


Electric Appliances Ship-Building Yards.* 
The Economy Isolated Electric Plants.* Isaac 
from Electric Wires and Other Aerial Conductors; How They are 

uarded Against Great Andrew Jamieson, (10) Feb. 
Central Station The Citizens’ Light and Power Co., Rochester, 


(64) 
eb. 
The New Power Plant the Citizens’ Rochester, Y.* (27) Feb. 
The Electric Light and Power Plant the New United States Mint, Philadelphia.* 
Clayton Pike. (27) 


Electric Equipment Railway Docks, Middlesborough, England.* (27) 
The Electric Installation the Natural Food Factory Niagara Falls, Y.* 


Walker. (9) Feb. 
(9) Feb. 


Weeks. (27) Feb. 
Omnibus électrique Compagnie Traction par trolley automoteur.* 
(34) Jan. 
Marine. 


German Cruiser Wilhelm Ersatz.* (12) Dec. 27. 

New Dry Dock Baltimore, Md.* (13) Jan. 

The Japanese Battleship Mikasa.* (12) Jan. 10. 

New Japanese Cruisers Niitaka and Tsushima. (12) Jan. 24. 

Tubes with Sides and without, Ship Resistance; Example from Lord Kelvin.* 
Marston Niles. (19) Feb. 


Contribution Recherche des Grands Navires d’Acier.* 
Duchesne. (32) Nov 


Perte Contre-Torpilleur Anglais Cobra. (33) Dec. 28. 


Mechanical. 
English, American and Continental Stcam Engineering.* Philip Dawson. Serial 
beginning Nov., ending Feb. 
Status the Question Standard Light. Clayton H.Sharp. (42). 
ec. 
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CURRENT ENGINEERING LITERATURE. 


Mechanical—(Continued). 


Smoke Abatement St. Louis.* William Bryan. (1) Dec. 
The Efficiency Compound Centrifugal Pumps.* Hesse. (1) Dec. 
the Speed Machine-Shop Tools. Littledale. (11) 27. 
English and French Practice the Manufacture Cast-Iron Pipes. Stephen Terry, 
Inst. and Cloake. (47) Dec. 28. 
Comparison Cost Operating Iron Smelting Plant Gas Engines 


last Furnace Gas, and Gas Fired Boilers and Steam Engines. 
Chatard, Henry Botchford, and Emley (8) Jan. 

Machinery the St. Louis Exposition.* (41) Jan. 

Thermal Emissivity High-Pressure Gases.* (11) Jan. 

The Laval Steam Turbine.* (20) Jan. 

Report the Committee Standard Pipe Unions the American Society Mechani 
cal Engineers.* (20) Jan. 

Bickford’s New Radial Drill.* (62) Jan. 

French Spirit Motors. (11) Jan. 10. 

Silent Chain Gear.* J.O. Nixon. (19) Jan. 11. 

Gas from Oil: Process Conducted the Pacific Coast.* (24) Jan. 13. 

New Crank Pin Turning Machine.* (20) Jan. 16. 

the Manufacture Hoopsand Merchant Bars.* Theo. Vollkommer. 

20) Jan. 16. 

The Design and Construction Flywheels for Slow-Speed Engines for 
ing and Traction Purposes.* Marshall Downie. (11) Serial beginning Jan. 17, 
ending Jan. 24. 

Acetylene for Gas Engines. (12) Jan. 17. 

Steam Engines. John Davidson. (12) Serial beginning Jan. ending Jan. 


Combustion Gas Producers and Benches. Robert Prosser. (24) Serial beginning 
Jan. 20, ending 27. 

New Machine for Ore Unloading.* (20) Jan. 

The Sellers 28-Foot Boring and Turning Mill.* (20) Jan. 23. 

The Lindsay Reversing Gear for Rolling Mills.* (20) Jan. 

Modern Machine Methods.* Orcutt. (Paper read before the Institution 
Mechanical Engineers.) also (12) Serial beginning Jan. 24, ending Jan. 31. 

Successful Bag-Conveying System.* (13) Jan. 30. 

Comparative Tests Coal and Crude Oil Fuel.* (13) Jan. 30. 

The Bureau Printing and Engraving.* Waldon (62) Jan. 

Hoisting Machinery.* Joseph Horner. (10) Feb. 

American Traction Engine Notes.* Charles Heggem. (10) Feb. 

Fuel Value Texas Oil.* Denton. (64) 

Feed Water Heaters Condensing Plants. C.G. Robbins. (64) Feb. 

Lessons from the Automobile Endurance Contest. R.H. Thurston. (19) Feb. 

Power Plant the Booth Cold Storage Warehouse, Chicago.* (14) Feb. 

Machine Tools Ship Yards.* Waldon Fawcett. (41) Feb. 

Steam Turbines.* F.J. Warburton. (47) Feb. 

Tests Beaumont Fuel.* (16) Feb. 

Gas Distribution Leeds, England.* (Abstract from the Gas World.) (24) Feb. 

Gas and Gasoline Engine Albert Stritmatter. (62) Feb. 

The Cambria Steel New Works.* (20) Feb. 

Natural Gas and Other Fuels—A Comparison (15) Feb. 

The Bursting Small Fly-Wheels.* Charles Benjamin. 

DeWolfe. (Extract from paper read before Indiana 

ng. Soc. 14) Feb. 

Metallic Joints for Steam, Air and Water: Also Quick-Opening Valve Suitable for Gas 
Works, etc.* (24) Feb. 10. 

Concours Général des Moteurs Automobiles Ringelmann. (32) Dec. 

Les Progrés Navigation Aérienne les Expériences Santos-Dumont. 
Armengaud, Jeune. (32) Dec, 

Machine Compound demi-fixe, vapeur surchauffée, Wolf. (34) Jan. 

Metallurgical. 

Crucible Steel: Its Manufacture and Treatment. David Flather. Serial beginning 
Dec. 20, ending Dec. 27. 

Concentration Practice Southeast Missouri.* Brinsmade. Jan. 

The Microscopical Examination the Alloys Copper and Tin.* illiam Campbell. 
(11) Serial beginning Jan. ending 

10) Feb. 
Lead Smelting Southeast Missouri.* Brinsmade. (45) Feb. 


Military. 
Repairing Worn-Out Guns Service.* Colonel Bannatine-Allason. (12) Jan. 10. 
Mining. 


Mining Operations Atlin, C.: Description Some the Placers and Hydraulic 
are being Installed.* Lind Watson. (45) Serial beginning Dec., 
ending Jan. 
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CURRENT ENGINEERING 


Mining—(Continued). 


Electric Mine Haulage.* Clarke. 45) Jan. 

Western Australia’s Mining Geissel. (16) Jan. 

The Eisenbeis Pick Mining Machine. (22) Jan. 10. 

Mine-Pumping Plant with Electrically-Driven Pumps.* (13) Jan. 23. 

Opportunities for Improvement Mica Mining. George Colles. (9) Feb. 

New Plant the Spring Valley Coal Co., Spring Valley, Dins- 
moor. Feb. 

Mechanical Coal Mines, and Its Relation the Economical 
and Successful Operation the Same.* Wm. Glyde Wilkins. (Paper read before 
Western Penn. Central Min. Inst.) (45) Feb. 

White Horse Mining District, Yukon Territory.* William Brewer. (16) Feb. 

The Mining District Guanajuato, Mexico.* (16) Feb. 


Miscellaneous. 


Engineering and Industrial Enterprises Sault Ste. Marie.* (13) Jan. 
Municipal. 


Making Roads Machinery.* Waldon Fawcett. (46) Jan. 11. 

The State Roads Massachusetts. Merrill. (14) Jan. 11. 

Bituminous Macadam Pavement. (14) Jan. 25. 

Proposed Changes the New York Asphalt Paving Specifications. (13) Feb. 

Criticisms the New York Asphalt Pavement Specifications. (13) Feb. 

(14) Feb. 


Railroad. 


Locomotive Rating—Adjusted Method.* Crawford. (61) Dec. 17. 

The Trans-Australian Railway Scheme. Stafford Ransome, (12) Dec. 27. 

The Reid 10-Coupled Tank Engines: Natal Government Railways.* (21) Jan. 

The Building Modern Locomotive.* (19) Serial beginning Jan. ending Jan. 11. 

Passenger Engine for the South Eastern and Chatham Railway.* (47) 


Wide Firebox Atlantic Locomotive.* (40) Jan. 10. 

Central Georgia Box Cars.* (40) Jan. 10. 

The Proper Utilization Motive Power. (15) Jan. 10. 

Consolidation Locomotive—Bismarck, Washburn Great Falls.* (15) 
an. 10. 

Compound Decapod Locomotive—Largest Engine Yet Built.* 
an. 

New Method Building Embankments.* Jan. 16. 

Interlocking and Signal Work the Union Pacific.* (40) Jan. 17. 

The Investigation the Park Avenue Tunnel (13) Jan. 23. 

Six-Coupled Express Locomotive, Eastern Railway France.* (12) Jan. 


entral Accident—Electricity—Protection Signals.* Neff. (15) 
an. 


Some Factors Affecting the Power Locomotives.* Jan. 24. 

Oil Locomotives the Southern Pacific.* (15) Jan. 24. 

Passenger Mogul for the New York, Ontario and Western.* (40) Jan. 24. 

Comments the Electrical Equipment the New York Central Tunnel. (17) Jan. 25. 

Proposed Solution the New York Central Terminal Problem.* Jan. 25. 

46) Jan. 25. 

Investigation the Park Ave. Tunnel Collision. (13) Jan. 30. 

Flexibility Car Coupling Attachments.* (13) Jan. 30. 

New York Central Underground Passenger Loop.* (40) Jan. 31. 

Tandem Compound Decapod for the Santa (40) Jan. 31. 

New Construction Steel Center Sills and Bolsters; Chicago, Milwaukee and St. Paul 

(25) Feb. 
The Nilgiri Mountain Railway; the First Abt Rack Railway India.* Walter James 

Compound Locomotive; Atchison, Topeka and Santa Railway.* 
25) Feb. 

Box Car, 000 Pounds Capacity; Chesapeake and Ohio Railway.* (25) Feb. 

Shops; Central Railroad New Jersey, Elizabethport, (25) 
eb. 

Compound Consolidation Passenger Locomotive; Colorado Midland Railway. (25) Feb. 

Chautauqua Type Locomotive, Central Railroad New Jersey.* (39) Feb. 

the New York, New Haven and Hartford Boston, Mass.* 
eb. 

Construction Work the Aurora, Elgin and Chicago Railway.* (17) Feb. 

Steam Motor Cars for (13) Feb. 

New Device for ain Order Signals.* Feb. 

Concrete Structures for Railways. Rogers, (Abstract paper 

presented the Ill. Soc. Engrs. and Surveyors.) (14) 
High-Speed German Railway Zossen.* Frank Perkins. (46) Feb. 
The Proper Utilization Motive Power.* (18) Feb. 


Tilustrated. 


i 
q 
q 
7 


CURRENT ENGINEERING LITERATURE. 


Railroad—(Continued). 


Train Order Locking Device Block Signals.* (18) Feb. 

Capacity Stock Car, Illinois Central R.* (18) Feb. 

Les Fer aux Indes Néerlandaises Sumatra). Auguste Moreau. (32) 

Construction des Locomotives aux Dec. 25. 

Fer Suspendu Barmen-Elberfeld-Vohwinkel (Allemagne).* (33) Dec. 


Controle électro- chemins fer, Westinghouse.* (36) Jan. 10. 
Nouvelles Formules Résistance des Trains. (33) Jan. 


ligne d’Orléans dans Paris; gare quai d’Orsay.* A.Dumas. (33) 
an. 25. 
Railroad, Street. 


Portsmouth Electric Tramways.* (26) Jan. 10. 

Methods Safety for the Overhead Trolley System.* Edward Manville. (47) Jan. 11. 

The Manhattan Elevated Railroad.* (17) an. 

Progress the East Boston Subway and Tunnel.* (18) Jan. 11. 

The Power Station the Salford Municipal Tramways.* (14) Jan. 11. 

Opening the Power Station the Manhattan Elevated Railway.* (46) Jan. 11. 

Work the East Boston Tunnel. (14) Jan. 11. 

The Electric Equipment the Manhattan Elevated.* (27) Serial begin- 
ning Jan. 11, ending Jan. 25. 

Work the East Boston Tunnel Extension the Boston Subway.* (13) 


an. 28. 
Brighton Corporation Electric Tramways.* (26) Jan. 24. 
Current Practice Electric Railway Construction and Operation.* (13) Jan. 30. 


the Power Station and Substations the Manhattan Ry. Co.* 
30. 


The Effect Surface Explosion Dynamite.* (14) 

Mining Methods the New York Subway.* Newland. (16) Feb. 

Electric Car Equipments and Their Maintenance. Wigram. (47) Feb. 

New Power Station the Manhattan Railway Company.* (17) Feb. 

The Salford Corporation Tramways.* (17) Feb. 

The Hartford Springfield Street Railway.* (17) Feb.1. 

Construction the New Car House the Chicago City Railway.* (17) Feb. 

Traction Electrique des Tramways, Systéme Barbillon Griffisch, par Distributeur 
Automobile Echappement.* Reyval. (36) Dec. 


Fer Electrique Voie Normale Berthoud Thoune (Suisse).* (33) 
an. 11. 


Sanitary. 

Experts’ Report Sewage Disposal for the Lower Passaic Valley. (13) Jan. 
Ventilation Telephone Exchange.* Jan. 11. 

Experimental Septic Tanks Ithaca, Y.* (14) Jan. 


Heating and Ventilation the Nassau County Court House, Mineola, Y.* 
14) Jan. 18. 


Garbage Collection, Removal, and Final Disposal Milwaukee, Wis.* (13) Jan. 23. 
and Sewage Disposal Burton-upon-Trent. Jonah Walker Smith. (14) 
an. 25. 

The Purification Sewage Septic Tanks and Various Supplemental Processes. 
Shields. (Abstract paper read before the Soc. Engrs. and Surveyors. 
(13) Jan. 30; (14) Feb. 

Concrete Sewer Construction Coldwater, Mich.* Harry Gifford, Jun. Am. Soc. 
C.E. (Abstract read before the Mich. Eng. Soc.) (13) Jan. 30. 

Plumbing the Hotel Wellington, New York.* (14) Feb. 


Structural. 

The Inspection and Testing Cements. Richard Humphrey. (3) Serial beginning 
Dec., ending Feb. 

Some Features the Design and Construction High Buildings.* William Copeland 
Furber. (2) Jan. 


Standardisation Tests and Steel. W.H. Farnell. (47) Serial beginning Jan. 
ending Jan. 11. 
Shocks Pile Driving. Dixon. (62) Jan. 


Standard Specifications for Testing Portland Cement. Duryea. 
13) Jan. 


Structural Features the Frick Building, Pittsburg.* (14) Jan. 11. 
The Steel Framing the General Electric Foundry, Schenectady.* (14) Jan. 18. 
The Foundation the Port Richmond Grain Elevator.* (14) Jan. 


Manufacture Alabama. Edwin Eckel, Assoc. Am. Soc. (13) 
an. 


Tests and Constitution Portland Cement. Elbers. (62) Jan. 30. 


10) 


Practical Applications Reinforced Concrete.* Jacques Boyer. (9) Feb. 
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Structural— (Continued). 


Structural Steel Details House.* (14) Feb. 

Steelwork the Prudential ewark.* (14) Feb. 

The Cambria Steel Com (20) Feb. 

Notes sur Congrés Internationale pour des Maté- 
riaux Construction, tenu Budapest, Septembre, (32) Nov. 

Note Relative aux Assemblages par Rivets dans les Piéces Fléchies. (30) 
Dec. 


Water Supply. 

Chief Engineer Hill’s Proposed Changes the New Croton Dam and Jerome 
Park Reservoir.* (13) Jan. 16. 

Special Report Changes the Jerome Park Reservoir. Jan 16. 

The Largest Water Softening Plant the World.* (22) Jan. 17. 

The Pittsburg Water Purification Works.* (14) Jan. 25. 

the Water Supply the City Hamilton, Ohio.* JohnLorenz. (60) 


Remarks the Recent Failures Masonry Dams the South.* Hardaway. 


(13) Feb. 
Water Cost and Water Waste.* A.L. Holmes. (Abstract paper read before the 


Mich. Eng. Soc.) Feb. 

Further Reports the Jerome Park Reservoir. (13) Feb. 

The Shawinigan Falls Electrical 27) Feb. 

Unusual Method Constructing Condensing Water Tunnels.* (14) Feb. 

Les Filtres Sable Distribution Eau Albany (33) Serial be- 
ginning Dec. 28, ending Jan. 


Waterways. 


Harbor Lighterage and Transportation. H.L. Joyce. (65) Dec. 

Recent Improvements Effected the Navigable Condition the Sulina Branch and 
Outlet the Danube. Kiihl. (11) Dec. 27. 

Electric Lift Henrichenburg (Dortmund-Ems Canal).* (12) Jan. 

Francis Levee Districts Arkansas and Missouri.* Harry Pharr. (13) 

an. 

Harbour Works.* Nyssens Hart and Van Jan. 10. 

Comparison the Panama and Nicaragua Canal Routes. (46) Jan. 

The Isthmian Canal Commission’ Explanation Its Choice for the 
Isthmian Canal.* (14) 

Isthmian Canal Controversy.* Jan. 18. 

Work the Isthmian Cana Engineers. Frederick Moore. (46) Feb. 

Supplementary Report Panama Canal Commission Favor Panama. (19) Feb, 

The Isthmian Canal. (15) Feb 

Interstate Riparian Rights. (14) Feb. 

Mélotte. Dec.; (31) Vol. xxiv, Pt. 

Les Nouveaux Ports Haut-Rhin. Cartuyvels. (30) Dec. 

Correction Rhin Supérieure. (30) Dec. 

Panama Nicaragua. (36) Dec. 25. 

Porteuse Succion Refoulement des Etablissements Smit Zoon.* 

33) Jan 
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Vol. XXVIII. FEBRUARY, 1902. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852, 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced any 
its 


BRIEF HISTORY ROAD CONDITIONS AND 
LEGISLATION CALIFORNIA. 


PRESENTED 2d, 1902. 


good roads agitation,” which forced itself upon the people 
the United States decade more since, took definite shape 
California 1895. For several years previous, highways were the 
subject earnest consideration organized official and semi-official 
bodies and individuals throughout this state. The most import- 
ant and these bodies was road convention, held 
Sacramento 1894, which was inaugurated the Sacramento 
Society for the Prevention Cruelty Animals, and was attended 
delegates from various public and quasi-public organizations, and 
individuals. 

The result the discussions throughout the state, and notably 
the convention above mentioned, was law,* approved March 27th, 
1895, creating Bureau Highways for two years. 

This law required the appointment three commissioners who 
were make broad and exhaustive study, first, the laws apper- 


Statutes, California, 1895. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with dis- 
cussion full will published Transactions. 
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HISTORY ROAD CONDITIONS CALIFORNIA. 


taining highways this and other states; second, the physical 
features the state and their relation system roads; third, 
the economic and legal status the highway conditions each 
county the state; and finally, make presentation, the facts 
and conclusions reached, the form report, commending such 
measures the Bureau deemed advisable. The law also required 
that one more members the Bureau should, during each the 
two years its existence visit each county the state, and hold 
public meetings for the consideration and discussion matters per- 
taining highway improvement. carry out the provisions this 
law, appropriation $31 000 was made. 

The area over which these duties were extend embraces some 
153 600 sq. miles. confronts the Pacific Ocean along coast line 
more than 1000 miles length, between the 42d and 32d parallels, 
north latitude, and lies between the 114th and 124th meridians 
west longitude, extending through latitude and 10° longi- 
tude. This area, laid out upon the Atlantic Seaboard, would cover 
the territory from New York City Savannah, nearly the area 
one-fourth the original thirteen states. laid out upon the 
European and African Coast, corresponding latitudes, would 
reach from Valladolid, Spain, across the Mediterranean Sea 
Morocco, the capital the country the same name, Africa. 

These comparative areas are shown the accompanying maps, 
Figs. and which convey idea the extent the country over 
which the work was extend. 


CONFIGURATION. 


The area under consideration principally mountain and rolling 
land great diversity features. mountains traverse 
from northwest southeast—the Sierra Nevada the eastern, and 
the Coast Range the western part the state. The mean elevation 
the crest the former about 000 ft., and that the latter 
about ft. Besides the numerous valleys contained between 
their spurs and lateral ranges, their foot-hills enclose the great central 
valley California. The area this valley about the same that 
the valley the Po; the average dimensions that portion which 
below the 400-ft. contour above sea level being 400 miles long and 
miles wide. Tehachapi Pass, the extreme southern end, and 
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HISTORY ROAD CONDITIONS CALIFORNIA. [Papers. 


Acme Summit, the base Mt. Shasta, are important entrances 
into the great valley. The Sacramento and San Joaquin Rivers, and 
their tributaries, water and drain the valley; their combined water- 
sheds embrace area miles, situated principally upon 
the western slope the Sierra Nevada and the eastern slope the 
Coast Range. The edges this water-shed are the crests the two 
ranges mountains, except area extending into Oregon the 
drainage basin Goose Lake, which lake when full drains into Pitt 
River, one the main tributaries the Sacramento. The eastern 
crest rises from 800 000 ft., and the western crest rises from 
single tide-level gap Carquinez Straits elevations 900 
9000 ft. The gaps these mountain ranges, and the ridge and 
valley lines subdividing and lying between them, constitute con- 
trolling features the development road system. 


CLIMATE. 


variety climate, the area under consideration presents wider 
range than both the comparative areas just described. Besides the 
climatic variations, due difference latitude distance from the 
sea, California presents wide range temperature, due differences 
elevation. These differences extend from the arctic temperatures 
000 ft. above, the semi-torrid climate areas 400 ft. below, sea 
level. Between these extremes every grade temperature and 
exposure exists. the hotter portions, fruits and vegetables grow 
without during the entire year; while upon the colder 
heights frosts form midsummer, and only the hardiest boreal plant 
life exists. Severe frosts and freezing are limited the most elevated 
parts the state. the greater portion the higher mountains 
snow falls before severe freezing weather occurs, and remains until the 
warm weather spring, thus protecting from frost action the road- 
beds these regions; and hence great precautions are necessary 
resist its injurious action upon roads. 


California occupies position between the north temperate and 
the equatorial rain belts. The northern part the state just within 
reach the summer rains the north temperature rain belt; and the 
the extreme southern part the state are frequently 
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reached the Sonora which extend summer over North- 
ern Mexico and into Arizona, and which originate the equatorial 
rain belt. The winter rains the entire state are principally depend- 
ent upon the southern extension the north temperate rain belt 
that hemisphere turned away from solar energy. Therefore the state 
has winter rains, and enjoys comparatively rainless summer. 

The mean annual precipitation the northwestern part the state 
and upon the exposed flanks the Sierras and Coast Range 
ins.; while the southeastern portion the state there are com- 
paratively rainless areas, receiving from 4ins. annually. Between 
these two extremes, again, there lies every degree annual moisture. 
This precipitation, however, heavy that properly located, 
well-surfaced, and well-drained roadbed will badly washed. 


VEGETATION. 


The distribution and variety vegetation over area such 
extreme range climatic and moisture conditions are also wide 
range, both species and density. The forest growth issometimes 
dense that over 000 000 ft. lumber can cut from single acre, 
but the drier portions the state difficult impossible get 
shade trees grow, and other areas are absolutely devoid vegeta- 
tion. the densely timbered areas clearing and grubbing are expen- 
sive, and the shading the roadway causes to, remain wet longer 
than desirable. 


Besides these physical features which have considered, there 
are four belts natural resources which have controlled the time, 
locus, and mode development certain industries. These directly 
influence road system, and determine controlling points popula- 
tion and trade. 

progression eastwardly, and order development, these are 

First.—The mineral belt, commencing Del Norte County, and 
reaching southeastwardly through the entire limits the state; 

Second.—The agricultural belt 000 sq. miles fertile land, 
the Valley California; 

Third.—The timber belt, commencing the northwesterly corner 
the state, and extending southeastwardly the Golden Gate; 
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Fourth.—The fruit belt, commencing the base Mt. St. Helena, 
and extending southerly the national boundary. 

Each these belts interspersed with sources wealth other 
than those which characterize it; as, for instance, the Sierra timber 
belt which lies east and along the mineral deposits the flanks 
the Sierras, and the foot-hill fruit belt their base. The foregoing 
classification, however, marks the predominant natural wealth each 
the various sections. 

advantageous points along each these belts, centers popu- 
lation are growing up. The problem laying out the lines com- 
munication which must for all time control the travel and traffic the 
state, therefore, must subservient two great controlling factors: 
First, these roads must lie along those lines, determined Nature, 
which offer the best grades and alignments; second, they must subserve 
the economic purposes demanded the development the state. 


MATERIALS. 


The Department Highways extended the work investigating 
the various materials suitable for road surfacing, and these investiga- 
tions showed that there abundance materials over the entire 
state which can utilized with great benefit economic road main- 
tenance. almost every county adequate materials exist, which, 
utilized with skill and judgment, will make good metal. The failures 
utilize these materials have been due part lack knowledge 
their character, and technical skill the mode using them. 

All hard, silicious rocks, such chert, jasper, quartz, quartzite, 
the voleanic rocks (trap and basalt), and wide series meta- 
morphic rocks occur abundantly. addition, bowlders, cobbles and 
gravel miscellaneous composition, but exceedingly hard and dura- 
ble, are scattered over great areas. Hard limestone and some the 
silicious shales occur many counties. Occurring with these rocks 
are others which are inferior useless for road-surfacing. Many 
instances failure the use rock have been due the selection 
the wrong material. Again, the proper selection has been made, 
but the materials have not been properly utilized. The best rock 
roughly cracked and dumped over road will more make road 
surface than shingles dumped and scattered with rake will 
make roof. 
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The best rock must selected, properly crushed and screened, 
and then spread, sprinkled, and rolled layers over well-graded 
and drained surface. one county, excellent binding material, 
soft limestone, was found. was being hauled considerable 
distance, and used almost alongside the hardest and most durable 
chert, with which small proportion the limestone should have 
been used binding cementing material. This would have 
given better and more durable road surface and saved the long haul 
from the limestone quarry nine-tenths the stone used. 


LEGAL CONSIDERATIONS. 


addition the physical conditions, there are others imposed 
the administration the law the various political divisions 
the state. The state divided into fifty-seven counties, which range 
area from the sq. miles San Bernardino County the 
sq. miles San Francisco County; and taxable wealth from the 
$400 000 000 this latter county the Alpine County. 
Furthermore, these counties are divided law into fifty-three 
each which material variations are presented the 
number, compensation and duties county officers. 

The entire matter road-building and maintenance has been 
the hands the Boards Supervisors these counties, the 
charge Road Overseers, elected the road districts into which 
the counties were subdivided. The abuses incident the latter 
control were great that the roads were placed under the control 
the Boards Supervisors, each member being made Road Commis- 
sioner his district. The control road funds under Road Over- 
seers became vital matter local politics that elections the 
votes for Presidential Elector were sometimes ‘‘swapped for those 
for Road Overseer. 

The laws under which the county officers administer road affairs 
have been modified, amended and added to, the past forty 
more years, that they are contradictory and inapplicable. Amend- 
ments made correct difficulties, abuses even physical conditions, 
one portion the state have made confusion worse confounded 
other portions. Hence, the exact provisions the code were not 
only unascertainable, but many instances inapplicable, and, 
furthermore, subject different interpretations different officials. 
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The obstacles dealt with are therefore two classes: (1) 
physical; (2) political. 

these, the first can met the engineer almost any form, 
provided the necessities for overcoming them warrant the raising 
the required funds. 

The second class, political obstacles, are entrenched cus- 
tom and control that only long devotion civic duty majority 
the voters county state can correct them, and the attack 
cannot made successfully until justified the state public 
opinion. 

The system placing county road matters the hands Board 
Supervisors, not one whom trained for the work, radically 
wrong. happens frequently that members these boards are faith- 
ful, energetic men, who are devoted the duties the office, and 
discharge their obligations the public with honest efficiency. 
Many instances this kind were met the writer various parts 
the state. 

The works these officials might considered models, when the 
obstacles and difficulties under which they were executed were con- 
sidered. But, unfortunately, this was not the rule. the majority 
instances road moneys were regarded the funds from which 
pay political debts and obligations, were called upon just 
before elections for the purpose putting army 
the roads where they would the most good,” not tothe roads, but 
some candidate. 

This absurd and obscure condition the law and its administra- 
tion can understood only when the actual conditions road man- 
agement the entire country, previous and during that period 
its history which California has developed, are considered; and, 
without the consideration these conditions, road mismanagement 
intelligent people inexplicable. Hence becomes necessary 
review very briefly the modes development the United 
States since the advent the railroad. 


the early part the century, the prosperity and develop- 
ment succeeding the War the Revolution required ample and 
extended means communication. The common roads the 
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country were supplemented toll roads, which were built com- 
panies, franchises granted for variable periods. These toll roads 
were frequently built plank, but were generally earth and 
gravel. 

The exaction toll upon these roads became burdensome and re- 
strictive development; consequently, the acquisition many 
them became public necessity. From that date the present 
have had impressed upon that whenever those utilities which 
the people should provide and control for themselves have been 
farmed out corporations, oppression has resulted—no matter 
whether the farmed-out franchises were toll road from Pitts- 
burg Philadelphia, transcontinental railroad the Pacific 
Ocean. 

The necessities for cheap transportation became great that the 
United States Congress, cabinet officers, the President—in fact, 
almost all the functions the National, State and County Govern- 
ments were engaged the study and practical application the 
science road building. cabinet officers, messages 
the Presidents, and the views the leading statesmen our country, 
bearing this subject, are very common Government documents 
during the early decades the nineteenth century. Notable among 
these are: 

1.—The Act admitting Ohio, 1802, and setting apart the 
sales public lands road construction fund. These sales netted 
something over $750 000 few years. 

2.—The bill introduced Mr. Tracy, Connecticut, and approved 
1806 President Jefferson. The debates this Act show how 
deeply the road question interested the country. 

3.—The speech Mr. Calhoun favor placing the bonus 
all bonds sold, and dividends the national banks, fund for 
the construction roads and canals; this fund would have 
amounted nearly $750 000 annually. This bill, however, was vetoed 
President Monroe, 1817, the ground that was unconstitu- 
tional, even the States gave their consent the provisions the 
law. 


system roads was projected and partly constructed 
Congress. The most noted were the National Turnpikes” 
Maryland, Virginia, Pennsylvania and Ohio, which aggregated several 
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hundred miles length, and received Congressional appropriations 
amounting 000 000 annual appropriations from $30 000 
$500 000. 

Finally, 1834-35, appropriation was made for 
repairing the National roads Pennsylvania, Maryland and Vir- 
ginia, and when repaired they were transferred these states. 

Just road building, fostered our government and placed 
the hands skillful engineers, became science, the invention the 
locomotive and the consequent development railroad building came 
about. once, all the energies our people were centered upon 
this new mode transportation. great was the impetus thus 
given, that the United States soon ran far ahead other countries 
mileage railroad. For generations the building roads was for- 
gotten, and the building railroads stimulated and fostered. The 
highest skill the trained engineers the country has been and 
engaged the general and special work building, equipping and 
operating railroads. 

During this period railroad growth and development, roads 
have been neglected such extent that generations have grown 
who have never seen They have learned speak streaks 
dust mud, the case may be, roads—have actually learned 
regard them such, and solemnly dedicate the same public use, 
with all due legal form, they really were well-located, graded, 
drained and thoroughly metaled highways. The engineers the 
country have seldom, until lately, been engaged roadwork that 
they, too, have looked upon road building lost art which one 
time was practiced the ancients. 

Under these conditions California was settled, and her laws for 
road location, construction and management, were framed and 
developed during period when road building was its lowest ebb. 

The road system California, therefore, grew during period 
general road decadence throughout the entire United States. 
has also had makeshift system grafted upon from the start. The 
energies which led the pioneers traverse continent the search 
for gold was coupled with love home which limited their contem- 
plated stay California the shortest possible period consistent 
with the acquirement wealth. They were, therefore, content with 
trails, roads and bridges which were essentially temporary make- 
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shift character. Consequently, Californians have learned regard 
road building and maintenance the result temporary expedients 
resorted only when forced necessity. some instances, where 
wise forethought has prompted permanent work and materials, the 
has been regarded expensive experiment,” and the officials 
inaugurating these improvements have been accused extravagance. 

is, therefore, not much matter surprise that the condi- 
tion affairs mentioned the earlier part this paper grew 
along such systemless and extravagant lines. 

But the expense operating bad roads forced consideration 
the methods necessary for correct road location, construction and 
maintenance. The state had 1895 reached the limit development 
possible under bad roads, and further development was and yet 
dependent upon the systematic construction highways the most 
approved type. 

Under these necessities, the law 1895, previously mentioned, 
was passed. 


LEGISLATION. 


After two years spent investigating the subject and examin- 
ing the conditions thoughout the state, the Commissioners the 
Bureau Highways recommended minor changes the then existing 
laws—principally harmonize four general laws. These 
were: 

Act classify the roads the State into (a) State High- 
ways; County Thoroughfares; (c) District Roads. 

Act empowering the State gradually take charge of, 
construct and maintain highways the first class, and making pro- 
vision therefor, the levy tax cents the $100 assessed 
valuation. 

(3)—An Act regulating the width tires. 

(4)—An Act creating Department Highways. 

(5)—An Amendment reducing the maximum rate road taxation 
from cents per $100 assessed valuation. 

The objects and principles these laws had been announced and 
discussed, during the year preceding their introduction, every 
county seat and important town, and had met with the general ap- 
proval the citizens and the press. Each the political parties 
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had put its platform,” looking the betterment 
road conditions, which was supposed pledge the members the 
Legislature remedial measures. 

these proposed acts, only one—that regulating the width tires 
—becamealaw. This was drawn intoeffect 1900. met with 
the disapproval the dealers and manufacturers wagons, and 
the extra session 1899-1900 was rendered inoperative. 

The law classifying roads was radically changed the introduc- 
tion clauses which would permit making unimportant roads 
State Highways, when they could never form the essential parts 
links great highway system, and would, furthermore, place 
limit the mileage such additions the State’s obligation. 
Recognizing the evils these changes, the Executive withheld his 
signature. 

The bill providing for State construction and maintenance high- 
ways the first class was amended entirely alter its purport, dnd 
was vetoed the Governor. 

The recommendation levy cents for the construc- 
tion State Highways, was also radically changed extracting 
essential features and incorporating them another bill, practically 
placing 85% that levy the credit the counties, expended 
under and county authorities; also, providing that state officials 
should indorse bonds issued the counties, and, default the 
counties paying the interest thereon, that the State should collect and 
pay such interest. These provisions were contrary the plain pro- 
visions Article IV, Section 31, the Constitution, which prohibits 
the granting the money credit the State political other 
corporations persons. These measures failed become laws, 
did the bill previously mentioned. 

The bill creating the Department Highways was amended, for 
partisan purposes, give patronage State elections. 

The recommendation reduce the maximum rate taxation for 
road purposes from cents per $100 was not considered the 
Legislature, and, instead the maximum was raised 624 
cents per $100 assessed valuation, the addition certain district 
levies. 

act, constituting Chapter CCLIXIV the Statutes and Amend- 
ments the Code, 1897, was introduced urgent necessity,” and 
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passed during the last eighteen hours the session. was known 
the Road Law.” was never printed submitted con- 
sideration, and its existence was kept secret from the members the 
Bureau Highways. This law subsequently came before the Supreme 
Court,* and was declared illegal. 

act intended provide connecting link between the roads 
either side the Sierras and between the Yosemite Valley and the 
basin Mono Lake was also passed, but, the title being defective, 
failed receive the signature the Governor. 

The Legislature 1897 also made conditional appropriation 
dimension stone for sub-structures and crushed rock for macadam- 
izing the road from Sacramentoto Folsom, distance about miles. 
Near this latter point one the state penitentiaries situated, and 
convict labor was quarry, dress, crush the rock. The condition 
this appropriation materials was that the county should provide 
the funds necessary grade the roadbed, distribute and roll the 
rock, 

This road was model for the state and county officers, who 
meet biennially the Capitol. 

The work was placed the hands non-technical commission. 
The members the Department Highways undertook present 
the matter the county officials and the people the county for 
bond election. This election resulted very favorably, but the legal 
provisions and steps were not fully accordance with the law, and the 
courts declared the bond issue invalid. 

This, brief, the history the tirst two years’ attempt insti- 
tute system and economy road work California. 

The work, however, was continued through Department 
Highways, which took the place the previous Bureau, and for two 
years consisted three members, and thereafter one member, who 

was appointed for four years. 

The Department Highways thus continued the work 
provided for law, but, lack funds, was not permitted 
execute any important road work. The members acted advisory 
capacity County Boards Supervisors and County Surveyors. 
few instances opportunities were found practically advance 
road building. 

*In Davis vs. Whidden, 117 Cal., 618. 
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laying out system highways must recognized that there 
are two main principles followed. The main highways 
the state and its counties are lines along which the travel and traffic 
indefinite future must move, and therefore necessary locate 
these lines the most advantageous ground, irrespective tempo- 
rary private interests, which most can last only one two gen- 
erations. After roads have been located upon these lines false 
economy makeshift methods should allowed; the drains, cul- 
verts and bridges should masonry, the roadbed graded trie 
lines, and sprinkling plant provided. Finally, the surface should 
metaled with the best available rock. attempt this upon all 
roads, with the entire road fund each county, not practicable. 
Existing roads, however bad, must maintained permit 
reasonable use, even this use temporarily entails heavy loss. 

The second principle that true economy shall characterize the 
expenditure available funds. The existing roads must kept 
that state repair which will enable them meet the requirements 
travel and transportation, and, addition, gradual change 
proper locations, and the substitution permanent structures for 
makeshift and perishable ones, must made. 

was, therefore, that one-half the road funds 
each county set aside ‘‘Good Roads Fund,” used the 
necessities the county might dictate. entirely possible with 
the remaining half the road funds maintain existing roads 
good condition they have been for some years past. Particularly 
this possible, wasteful methods and political favoritism set 
aside, and system and economy instituted. Should this measure re- 
duce the funds below the requirements special local interests, the 
Board Supervisors has its power levy for this purpose the 
special tax provided Section 38, Chapter CCLXXVII the Statutes 
and Amendments 1897. The setting aside portion these 
funds for permanent work was intended means bringing about 
system This, however, cannot accomplished law 
alone. imperatively necessary that there should integrity, 
technical intelligence, and energy the part the officials charged 
with the disbursement road funds. 

The construction and maintenance bridges was found par- 
ticularly costly all except two counties. one the cost had been 


- 
= 
1 
> 


HISTORY ROAD CONDITIONS CALIFORNIA. 


passed during the last eighteen hours the session. was known 
the ‘‘Clark Road Law.” was never printed submitted con- 
sideration, and its existence was kept secret from the members the 
Bureau Highways. This law subsequently came before the Supreme 
Court,* and was declared illegal. 

act intended provide connecting link between the roads 
either side the Sierras and between the Yosemite Valley and the 
basin Mono Lake was also passed, but, the title being defective, 
failed receive the signature the Governor. 

The Legislature 1897 also made conditional appropriation 
dimension stone for sub-structures and crushed rock for macadam- 
izing the road from Sacramentoto Folsom, distance about miles. 
Near this latter point one the state penitentiaries situated, and 
convict labor was quarry, dress, crush the rock. The condition 
this appropriation materials was that the county should provide 
the funds necessary grade the roadbed, distribute and roll the 

This road was model for the state and county officers, who 
meet biennially the Capitol. 

The work was placed the hands non-technical commission. 
The members the Department Highways undertook present 
the matter the county officials and the people the county for 


bond election. This election resulted very favorably, but the legal 


provisions and steps were not fully accordance with the law, and the 
courts declared the bond issue invalid. 

This, brief, the history the tirst two years’ attempt insti- 
tute system and economy road work California. 

The work, however, was continued through Department 
Highways, which took the place the previous Bureau, and for two 
years consisted three members, and thereafter one member, who 
was appointed for four years. 

The Department Highways thus continued the work 
provided for law, but, lack funds, was not permitted 
execute any important road work. The members acted advisory 
capacity County Boards Supervisors and County Surveyors. 
few instances opportunities were found practically advance 
road building. 
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laying out system highways must recognized that there 
are two main principles followed. First: The main highways 
the state and its counties are lines along which the travel and traffic 
indefinite future must move, and therefore necessary locate 
these lines the most advantageous ground, irrespective tempo- 
rary private interests, which most can last for only one two gen- 
erations. After roads have been located upon these lines false 
economy makeshift methods should allowed; the drains, cul- 
verts and bridges should masonry, the roadbed graded 
lines, and sprinkling plant provided. Finally, the surface should 
metaled with the best available rock. attempt this upon all 
roads, with the entire road fund each county, not practicable. 
Existing roads, however bad, must maintained permit 
reasonable use, even this use temporarily entails heavy loss. 

The second principle that true economy shall characterize the 
expenditure available funds. The existing roads must kept 
that state repair which will enable them meet the requirements 
travel and transportation, and, addition, gradual change 
proper locations, and the substitution permanent structures for 
makeshift and perishable ones, must made. 

was, therefore, recommended that one-half the road funds 
each county set aside ‘‘Good Roads Fund,” used the 


necessities the county might dictate. entirely possible with 


the remaining half the road funds maintain existing roads 
good condition they have been for some years past. Particularly 
this possible, wasteful methods and political favoritism set 
aside, and system and economy instituted. Should this measure re- 
duce the funds below the requirements special local interests, the 
Board Supervisors has its power levy for this purpose the 
special tax provided Section 38, Chapter the Statutes 
and Amendments 1897. The setting aside portion these 
funds for permanent work was intended means bringing 
system and economy. This, however, cannot accomplished law 
alone. imperatively necessary that there should integrity, 
technical intelligence, and energy the part the officials charged 
with the disbursement road funds. 

The construction and maintenance bridges was found par- 
ticularly costly all except two counties. one the cost had been 
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reduced placing the entire matter bridge building the hands 
the County Surveyor, engineer high skill and integrity. 
the other was realized that masonry was far cheaper than steel, iron 
and wood. The results these two examples were freely used the 
Highway Commissioners, and the lessons were not wholly lost. 


SKETCH MAP OF 


CALIFORNIA 
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Bridges, which should masonry, are built very perishable 
timber, the constant renewals which exhaust the road funds. 

The raising about 000 000 per year for highway purposes 
equivalent tax levy cents per $100 000 000 000. This 
amounts 000 forty years, which sum, intelligently and 
honestly expended would give California magnificent system 
highways; but requires the introduction system, skill, and in- 
tegrity every detail, and, the present system continued, the 
full benefit the expenditure this vast sum will fall short being 
realized. 

the next session the Legislature, January, 1899, the Depart- 
ment Highways renewed the recommendations previously made, 
and added important amendment, looking the creation good 
roads fund every county, but leaving its control under county 
authorities. This control is, previously outlined, considered 
essential part the political patronage members the several 
Boards Supervisors, and they generally regard any attempt put 
road matters better lines interference with their prerogatives 
and rights. This amendment apportions 50% all road moneys for 
the construction permanent work specified order. Consider- 
ing that the gross annual expenditures counties aggregate about 
000 000, this good roads fund would, few decades system- 
atic work, accomplish much good. 

These laws and amendments are appended herein full. They 
are not intended radical nor the method road admin- 
istration, but are designed introduce system and economy, and 
gradually correct the abuses and lack business methods which had 
grown part road administration. 


DEFINE EACH CLASS. 


The People the State California, represented Senate and 
Assembly, enact follows: 

Section 1.—The roads within the limits the State California 
shall hereafter classified follows: 

The first class include all highways designated State Highways; 
the second include all highways designated County Thorough- 


fares; and the third class include all highways designated District 
Roads. 
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Section 2.—The following roads, when definitely located the 
Department Highways, are hereby declared belong the first 
class. 

highway commencing the State line between the State 
California and the State Oregon, near the point where the said 
State line intersected the road from Yreka, California, Ash- 
land, Oregon, and extending thence southerly, along the best grades 
and alignments, through the Counties Siskiyou, Shasta, Tehama, 
Butte, Yuba, Sutter, Sacramento, San Joaquin, Stanislaus, Merced, 
Madera, Fresno, Tulare, Los Angeles, Orange and San Diego Tia 
Juana, the last-named county. 

highway commencing Crescent City, Del Norte County, 
and extending south and southeasterly, the best grades and align- 
ments, through the Counties Del Norte, Humboldt, Mendocino, 
Sonomo, and Marin, the City Sausalito. 

highway commencing the City and County San Francisco 
and extending thence southeasterly, the best grades and align- 
ments, through the Counties San Mateo, Santa Clara, San Benito, 
Monterey, San Luis Obispo, Santa Barbara, Ventura and Los Angeles 
the City Los Angeles. 

highway commencing point upon the State Highway 
through Tehama County, near the station Tehama, and extend- 
ing thence southerly, the best grades and alignments, through the 
Counties Tehama, Glenn, Colusa, Yolo and Solano, the City 
Vallejo. 

highway commencing the City Martinez, and extending 
thence southerly, the best grades and alignments, through the 
Counties Contra Costa, Alameda, San Joaquin, Stanislaus, Merced, 
Fresno, Kings and Kern point the State Highway near 
the City 

highway commencing point upon the State Highway 
through Siskiyou County, near the westerly base Mount Shasta, 
and extending thence southerly, the best grades and alignments, 
through the Counties Siskiyou, Shasta, Lassen, Plumas, Sierra, 
Nevada, Placer, Eldorado, Alpine, Mono, Inyo, and Kern Indian 
Wells, the last-named county. 

highway commencing the City Arcata, Humboldt 
County, and extending thence southeasterly, the best grades and 
alignments, through the Counties Humboldt, Trinity and Tehama, 
point the State Highway through Tehama County, near 
the City Red Bluff. 

highway commencing point the State Highway through 
Shasta County, north the City Redding, and extending thence 
northeasterly, the best grades and alignments, through the Coun- 


ties Shasta, Lassen and Modoc, Fort Bidwell, the last-named 
county. 
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highway commencing the City Marysville, and extend- 
ing thence northerly and northeasterly, the best grades and align- 
ments, through the Counties Yuba, Butte, Plumas and Lassen, 
Susanville, the last-named county. 

10. highway commencing the City Ukiah, and extending 
thence southerly, the best grades and alignments, through the 
Counties Mendocino, Lake and Yolo, the City Sacramento, 
thence easterly, through the Counties Sacramento and Eldorado, 
point the State line between the State California and the 
State Nevada, near its intersection the Lake Tahoe Wagon 
Road. 

11. highway commencing near the City Santa Rosa, and 
extending thence southeasterly, the best grades and alignments, 
through the Counties Sonomo, Napa and Solano, Suisun City, 
the last-named county. 

12. highway commencing point the State Highway running 
north Sacramento, and extending thence northeasterly, the 
best grades and alignments, through the Counties Sacramento, 
Placer, Nevada and Sierra, point the State Highway through 
Sierra County, near Sierraville, the last-named county. 

13. highway commencing the City Oakland, and extending 
thence easterly, the best grades and alignments, through the Coun- 
ties Alameda and San Joaquin, point the State Highway 
through San Joaquin County, south the City Stockton. 

highway commencing the City Oakland, and running 
thence northerly and easterly, the best grades and alignments, 
through the Counties Alameda and Contra Costa, the City 
Martinez. 

15. highway commencing Ione, Amador County, and extend- 
ing thence easterly, the best grades and alignments, through Ama- 
dor, Calaveras, Tuolumne and Mariposa Counties, the county seat 
the county. 

16. highway commencing point the State Highway 
through Santa Clara County, near the City Gilroy, and extend- 
ing thence northeasterly, the best grades and alignments, through 
the Counties Santa Clara, San Benito, Merced, Mariposa, Tuo- 
lumne and Mono, point the State Highway through the last- 
named county, near Mono Lake. 

17. highway commencing point the State Highway 
through Santa Clara County, near the City Gilroy, and extend- 
ing thence northeasterly and easterly, the best grades and align- 
ments, through the Counties Santa Clara, San Benito and Fresno, 
the City Fresno. 

18. highway commening the City Modesto and extending 
thence northeasterly, the best grades and alignments, through the 
Counties Stanislaus and Tuolumne, the City Sonora. 
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19. highway commencing near the City Hollister, and 
extending thence southeasterly, the best grades and alignments, 
through the Counties San Benito and Fresno point the west- 
erly State Highway through the last-named county, near Huron. 

20. highway commencing point the State Highway 
through San Luis Obispo County, near San Miguel, and extend- 
ing thence easterly, the best grades and alignments, through the 
Counties San Luis Obispo and Kern, point the westerly State 
Highway the last-named county. 

21. highway commencing Port Hartford, San Luis Obispo 
County, and extending thence southeasterly and northeasterly, 
the best grades and alignments, through the Counties San Luis 
Obispo, Santa Barbara and Kern Indian Wells, the last-named 
county. 

22. highway commencing the City Los Angeles and extend- 
ing thence easterly, the best grades and alignments, through the 
Counties Los Angeles and San Bernardino, the City Bernar- 
dino; thence southwesterly, the best grades and alignments, through 
the Counties San Bernardino, Riverside and Orange, the City 
Santa Ana, Orange County. 

23. highway commencing point the State Highway through 
Shasta County, north the City Redding, and extending thence 
northwesterly, the best grades and alignments, through the 
Counties Shasta and Trinity, Weaverville, the last-named 
county. 

24. highway commencing Colusa, and extending thence west- 
erly, the best grades and alignments, through the County Colusa, 
point the State Highway through said county. 


25. highway commencing Markleeville, and extending thence 


easterly, the best grades and alignments, point the State 
Highway through Alpine County. 

26. highway commencing Mariposa, and extending thence 
northwesterly, the best grades and alignments, point the 
State Highway through Mariposa County. 

27. highway commencing the City Visalia and extending 
thence westerly, the best grades and alignments, through the 
Counties Tulare and Kings, the City Hanford, Kings 
County. 

28. highway commencing point the State Highway 
through Alameda County, near Niles, and extending thence south- 
erly, the best grades and alignments, through Alameda and Santa 
Cruz Counties the City San José; thence southwesterly, the 
best grades and alignments, through the Counties Santa Cruz and 
Santa Clara, point the highway through Santa Cruz, near 
Watsonville. 


; 
. 
1 
> 
| 
7 
q 
| 
‘ 


7 


HISTORY ROAD CONDITIONS CALIFORNIA. 


29. highway commencing the City Sonoro, and extending 
thence easterly, the best grades and alignments, through the 
Counties Tuolumne and Mono, point the State Highway 
the last-named county. 

Section 3.—The roads the second class, County Thorough- 
fares, shall the most important roads each county, set apart 
and declared the Boards Supervisors the several counties, 
discharging which duty they may call upon the Department 
Highways, writing, for such advice and counsel said Board 
Supervisors may desire. 

Section 4.—The roads the third class, District Roads, shall 
embrace all existing county roads now recognized and set apart law, 
and not enumerated Sections and this Act State Highways 
County Thoroughfares, together with such additional roads may 
laid out, accordance with the laws the State California, 
the Boards Supervisors the several counties. 

Section 5.—All Acts parts Acts with the provisions 
this Act are hereby repealed. 

Section 6.—This Act shall take effect from and after its passage. 


The total mileage roads the State about 45000. This 
classification would put about 10%, 4500 miles, the first class, 
and this mileage would ultimately come under the control the State, 
and includes all the roads which the State may considered have 
direct interest. The remaining mileage would continue under 
county supervision and control. 


FOLLOWS: 


Cause the road tax collected each year apportioned and kept 
separate funds the County Treasurer, follows: 

Fifty per cent. all moneys collected shall apportioned 
now provided law. 

The remaining 50% taxes collected shall apportioned 
fund known and designated the Roads Fund.” All 
money apportioned the Roads must expended 
the Boards Supervisors the various counties the following 
manner, and for the purposes hereinafter named, and other way, 
and for other purpose, wit: 

For laying out, grading, sprinkling, graveling macadamizing the 
principal highways the county, and the purchase all road 
machinery necessary for the construction said highways and main- 
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tenance same, and the purchase water rights, and all necessary 
property insure perfect sprinkling system; for the construction 
all substructures necessary perfect drainage highway 
road, all which substructures shall consist masonry, concrete, 
salt-glazed sewer pipe, iron steel; lumber perishable material 
shall used, except for bridge flooring, when deemed absolutely 
necessary. 

For better guidance road construction and the expenditure 
moneys the Roads Fund,” the following shall the order 
constructing said highways, and the Boards Supervisors shall 
observe this order, far possible do: 

First.—The laying out highway the best grades and align- 
ments possible. 

Second.—The grading and draining said highways. 

Third.—The construction permanent substructures. 

establishment sprinkling plant for said 

graveling macadamizing all such highways. 

perform any work construct any substructures under this 
section, the Board Supervisors make definite surveys the 
proposed work, and prepare plans, profiles and cross-sections 
thereof, 2ad submit the same, with estimate the amount, 
amounts, work done, and the probable cost thereof, and with 
therefor, duly approved the Department Highways 
the State California. The said report shall prepared trip- 
licate, one copy filed the office, one the Depart- 
ment Highways said State, and the other filed with the 
Clerk the Board Supervisors. The Board, upon receipt such 
report, must advertise for bids for the performance the work speci- 
fied, provided this section. All bidders must offered oppor- 
tunity examine such plans and specifications, and said Board shall 
award the contract the lowest responsible bidder, and copy the 
plans and specifications adopted shall attached and become 
part the contract; and the person corporation whom the 
said Board, for the faithful performance such contract; provided, 
that after the submission the bids herein provided, the Board 
Supervisors being advised the County Surveyor that the work can 
done for less than the lowest responsible bid, shall then 
the privilege reject all bids, and order the work done, 
structure built, day’s work under the supervision and control 
said Surveyor; provided, further, that the Surveyor such case shall 
held personally responsible, under official bond, construct 
the work and furnish material, cost not exceed the amount 
the lowest responsible bid received. 
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The furnishing all material machinery for the purpose this 
Act shall done contract and advertisement for bids the same 
manner far possible designated herein for road work. 

The Boards Supervisors shall decide all questions pertaining 
this Act majority vote all members the Board. 

The County Surveyor and Department Highways the State 
shall have power inspect any work advise the efficiency 
quality all materials purchased the Board Supervisors for 
the purposes this Act, and upon the written request the 
Surveyor and Department Highways, any failures comply with 
the contract contracts, any defects the character material 
furnished, shall remedied the contractor, and default 
thereof, the Board shall have power deduct the value such 
failure defect from the contract price agreed paid the con- 
tractor. 

The Board Supervisors must employ the County Surveyor 
superintend the work contemplated this Act, and, provided said 
Surveyor not salaried officer, must allow him fair compensation 
for such service. 

The Board Supervisors shall have power make partial pay- 
ments upon all contracts let virtue this Act, not exceed 75% 
the work done when the same shall certified the County 
Surveyor properly performed. 

contract shall let conformity this Act exceeding the 
amount money the Roads any county, the 
estimated amount paid into said fund during the fiscal year 
which said contract entered into. 


The Board Supervisors must annually set apart, from the prop- 
erty road tax collected from all sources, ‘set aside 
provided Article III, Section 2643, Par. Political Code; 35% 
the remainder said road tax may set aside for general county 
road purposes; from which sum set apart they may direct such 
amounts paid may found necessary for such general county 
road purposes which the inhabitants all the districts within the 
county are more less interested, assist weak impoverished 
districts keeping their roads repair, applied the said 
Board may order direct; provided, that the Boards Supervisors 
the several counties shall have power create debt any 
road district excess the estimated amount receipts from said 
district for the current fiscal year. 
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Act FOR THE ACCEPTANCE HIGHWAYS THE 
THE STATE, AND THE MAINTENANCE THE SAME, AND 
APPROPRIATION THEREFOR. 


The People the State California, Represented the Senate 
and Assembly, enact follows: 

Section 1.—Whenever five more consecutive miles highways 
the first class, defined Act entitled Act classify 
the roads the State California, and define each class,” shall 
have been located and constructed within the limits any county 
conformity with plans and specifications approved the Depart- 
ment Highways, the Board Supervisors such county may 
petition the Department Highways accept said portion road 
and maintain the same. 

Section Department shall thereupon examine said road 
and certify the Governor the State whether not such location 
and construction have been conformity with the plans and speci- 
fications therefor, and its opinion said roads should accepted. 
Should such opinion favorable, and meet with the approval the 
Governor, such road must then accepted the Department the 
name the State, and shall thereafter maintained the Depart- 
ment Highways provided the law. 

Section appropriation $100 000, much thereof 
may necessary, hereby made for the purposes carrying out 
the provisions this Act during the fiscal years 1899-1900 and 
1900-1901; said fund designated the State Highway Main- 
tenance Fund.” 

Section 4.—On about September Ist, 1900, and biennially there- 
after, the Department Highways must certify the State Con- 
troller the amount necessary maintain said highways the first 
class for the following two fiscal years. The Controller shall include 
this amount his estimate expenditures, and which, when paid 
into the State Treasury, must credited said fund. 

Section 5.—The Department Highways hereby authorized 
advertise for bids two newspapers the county which the road 
situated, for contracts sprinkle, roll and maintain such State 
Highways may accepted under the provisions this Act, and 
for the necessary appliances and machinery for said work. Said 
Department shall have the power reject any and all bids, and order 
the work done day’s labor for amount less than the lowest 
responsible bidder, and the Commissioner responsible his bond 
that the work shall done according the plans and specifications. 
Said bids filed with the County Clerk the county which 
said highway situated, and opened the Commissioner 
the Department Highways the office said clerk day 
specified said advertisement for bids. 
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Section 6.—The money paid into the State Highway Maintenance 
Fund hereby appropriated, without reference fiscal years, for 
the exclusive purpose maintaining State Highways. All claims 
against the State Highway Maintenance Fund must made 
warrants drawn against said fund the State Controller, the 
name the person persons rendering the services furnishing 
material provided for this Act, and must audited and approved 
the Commissioner the Department Highways and the 
State Board Examiners. The State Controller hereby directed 
and authorized draw said warrants, when audited and approved, 
and the State Treasurer authorized pay said warrants, the 
extent moneys available therefor. 

Section 7.—This Act shall take effect upon and after its passage. 


Act THE CoNsTRUCTION, AND MAINTE- 
THEREFOR. 


The People the State California, Represented Senate and 
Assembly, enact follows: 


Section 1.—There hereby levied annually, for each fiscal year, 
valorem tax cents upon each $100 value the taxable prop- 
erty the State, which tax should collected the several officers 
charged with the collection State Taxes, the same manner and 
the same time other State taxes are collected, upon all classes 
any class property, which tax for the location, construction, and 
maintenance highways owned acquired the State 
California. 

Section State Board Equalization, the time when 
annually determines the rate State taxes collected, must, 
the same time, declare the levy said rate cents upon each $100 
value taxable property, and notify the Auditor and Board 
Supervisors each county thereof. 

Section 3.—The moneys collected from said rate, after deducting 
the proportionate share expense collecting from the same, 
which other State taxes are subject, must paid into the State Treas- 
ury, and the Treasurer converted into separate fund, hereby 

Section 4.—The money paid into said Highway 
hereby appropriated, without reference fiscal years, for the exclu- 
sive purposes locating, constructing, and maintaining 
Highways, and case shall any portion thereof used for the 
acquisition title rights way over land lands through 
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upon which said State Highways may located. All claims against 
said Highway Fund” must audited the Department 
Highways, and approved the State Board Examiners, and pay- 
ments shall made out said fund only upon warrants drawn 
against the said ‘‘State Highway Fund” the State Controller, 
the name the person persons rendering the services furnish- 
ing material provided for this Act; and the State Treasurer hereby 
directed and authorized pay said warrants. 

Section more than the money derived from said 
State Highway Fund” shall expended any one county the 
State any one fiscal year. 


Section Acts parts Acts conflict with the provisions 
this Act are hereby repealed. 


Section Act shall take effect and force from and after 
its passage. 


Section 1.—The width tires for wheels upon wagons other 
vehicles used upon highways the State California shall be, 
for the following styles wagons, follows: 
and §-in. steel iron axle; and 3-in. steel Not less than 
iron thimble skein axle; and tubular axle. 24-in. tires. 


and steel and iron axle; steel iron Not less than 
thimble skein axle; 23-in. tubular axle. 3-in. tires. 


All other vehicles with axle greater size capacity than 


those above enumerated shall have tires not less than ins. 
width. 


Section 8.—The Department Highways shall take possession, 
the name the State, and rapidly the funds provided therefor 
will permit, all roads which have been may declared State 
Highways, and, cases where the Legislature may define the general 
direction and route State Highway, the Department shall defi- 
nitely locate the same upon the best grades and alignments, and 
closely following the general lines defined the Legislature the 
topography the country will permit, and consonance with the 
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best interests the State; and whenever the location existing 
county road, any portion thereof, such that may properly 
defined State Highway, portion thereof, then the location 
such county road shall utilized for said State Highway; provided, 
that all highways included within the boundaries the lands the 
State institutions, parks reservations, now governed bodies spe- 
cified law, are hereby expressly excepted from the jurisdiction 
said Department. 

Section 9.—The Department Highways shall have power locate, 
construct, and maintain State Highways the extent the funds 
available: and this end advertise for and let all contracts; purchase, 
equip, and operate the necessary quarries; and acquire such other 
property necessary for the construction and maintenance the roads 
provided Whenever shall become necessary construct any 
part the System State Highways, herein provided for, the cost 
which exceeds $500, the Department Highways must have plans, 
specifications, and estimates therefor triplicate, and must advertise 
for bids for period two weeks, two papers general circula- 
tion, and which shall give the lowest rate for publication, published, 
one the point nearest where the work performed, and one 
the State Capitol. Said advertisement shall the following 
form: 

Department Highways, Sacramento, Cal., ...., 18... 

Sealed bids will received the Department Highways the 
State California, its office the State Capitol, Sacramento, 

Plans and specifications for said work are file the office said 
Department and the office the County Clerk 


County, 
Cal., which bidders are hereby referred. 


[SEAL. 


Highway Commissioner. 


These recommendations were not fully considered the Legisla- 
which duty engrossed the time the Legislature that but little 
else was thought of. 

Time found, however, re-enact the law providing for the 
construction important link road between the easterly end 
the roads leading easterly from the Yosemite Valley and those Mono 
County the other side the Sierra Nevada. 
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The influence so-called political considerations gave instruct- 
ive instance the drafting this Act. The roads connected 
are the Tioga Road and those Mono County, the basin Lake 
Mono. The Tioga Road has been constructed across the Sierras 
elevation about 500 ft., and into the basin Mono Lake, the 
Tioga Mine. From thence three possible routes exist: 

First.—Down the Leevining Creek; 

Second.—Northeasterly again over the crest the Sierras 
elevation over 200 ft., and down the cafion Mill Creek past 
mining settlement which there are present concentrated some 
forty votes; 

Third.—To the southeasterly, also over the crest the Sierras, 
through Mono Pass, elevation over 200 ft., and down Bloody 

All considerations, economy, shortness route, lighter grades, 
freedom from snow, stability roadbed, suitability materials, and 
the best interests the state, are favor the first—the Leevining 
Creek route. 

These facts were fully brought out; yet the legislator who drafted 
and introduced the bill could not induced draw apply 
the best route, but yielded the importunities the voters the 
Mill Creek route, and drew the bill that the diversion the fund 
that route could possible. date, yet possible that 
the best the routes may, through these influences, abandoned for 
the worst.* 

The attempt introduce method road building, however, has 
not been without result; much better understanding had through- 
out the state, and many practices have been corrected. must 
admitted, however, that political road building far has had the best 
the struggle. 


the above was written, the Commission Roads the Yosemite 
Park has confirmed the selection the Leevining Creek route. Pp. 11-14 
eport. 
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LINE AND SURFACE FOR RAILWAY CURVES. 


PRESENTED 2p, 1902. 


safe say that there are existence thousands miles 
railway track the original center line which may described, for 
the purposes this paper, series tangents connected cir- 
cular curves. Right way was secured and the earthwork com- 
pleted, using this center line the base measurement; and, finally, 
track was laid the same center line and the whole turned over 
the operating department. 

subsequent retracing the original center line would show that 
had been found necessary, least advisable, deviate from 
materially order secure the smooth riding trains. Short tan- 
gents, connecting curves turning opposite directions, have been 
shifted each end, away from the centers these curves, thus in- 
creasing the total amount curvature; the points curve and 
tangent have been moved closer together, thus decreasing the length 
the straight track between them. the latter case not un- 
usual that the original curve has been materially sharpened the end 
the flat curve introduced; and cases have been observed which 

papers are issued before the date set for presentation and discussion. 


Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 


number Proceedings, and, when finally closed, the papers with discussion 
will published Transactions. 
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the tangent was deflected point short distance from the original 
C., order secure lighter approach the original curve. 

This paper attempt indicate what was wrong with the 
original center line, and propose simpler means for correcting the 
trouble than those now use. 

The conditions met are: 


First.—The method must the simplest kind that will theo- 
retically exact, and, consequence, practically so. the most 
gifted had perform the field, and with half-frozen 
fingers, the operations called for some methods would appreciate 
the importance this first condition. 

Second.—The position the original tangents must not altered. 
impracticable shift long tangents, and the shifting short 
tangents involves such change the angles intersection that the 
problem becomes indeterminate. 

Third.—The length the center line must not altered the 
revision. Grades, distances and right-of-way matters require this. 
multiplicity long and short stations apt never-ending 
source future uncertainty. 

Fourth.— The resulting center line, and the changes the elevation 
the outer rail involved the revision, must such can fol- 
lowed exactly practice, without such practical alterations are 
sometimes found necessary for successful operation. 

The principles involved may stated follows: order im- 
part given rate motion heavy body, force must used. The 
smaller the force, the less will the jar caused while acting. 
The smallest force that will impart the given motion the one that 
acts uniformly during the entire given time. The total amount 
motion imparted such uniform force proportional the 
square the time, and the rate motion proportional the 
time. 

The motions imparted car leaving tangent and entering 
curve are two horizontal and one vertical plane. these 
motions the principles given hereinbefore are applied. Each 
motion being taken care separately, the result will the best that 
can gotten out the situation. 


The first motion horizontal plane one about the center the 


eurve. Inasmuch circular curve the departure from tangent 
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Values for assumed 
values of R. 


1.0128 Tangent | M= degree 
v 1,0283 \U- degree Curve, Elevation of outer rail on approach 
1 . increase of elevation of outer 
. * rail in one station, given in 
4 : : speed of trains, in miles per 
10 
1 
* 1.3900 
Revision of a Circular Curve to-two Spirals | 
with Circular Curve connecting 

Position tangents and length center line unchanged. 

Tangential angle each spiral. Properties Spiral: 

Degree of curvature A 124 6Al M 
L= 281 B=1+1,896 R2-0.672 R3 


All distances in.100-ft. stations, and all angles in degrees, 


Fra. 1. 
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given point initially proportional the square the distance 
run, this motion requires treatment, except that, order make 
the deviating force small possible, the amount deviation 
should also small possible, the radius curvature 
great possible, fact which well recognized. 

The second motion horizontal plane one each car about 
its own center, were mounted aturn-table. order that 
the force producing this motion small possible, stated here- 
inbefore, the amount angular deviation must proportional 
the square the distance run; the speed along the track being uni- 
form. This may accomplished using such approach curve 
that its tangential angle any point proportional the square 
the distance such point from the C., measured the arc. 

The motion vertical plane that caused the deviation 
the car from the vertical, due the elevation the outer rail. 
assumed that the angular departure from the vertical propor- 
tional this elevation, then this elevation must vary the square the 
distance run until certain rate motion attained. The line 
increase elevation may then become straight, continuing until 
necessary stop the motion, when the motion eased off 
the same manner that was created. 

Revisions center line, herein indicated, can made much 
more advantageously prior the construction railway than sub- 
sequently, then they can made scale commensurate with 
the dignity the undertaking. There better way project 
locations railway, difficult country, than with circular curves 
contour maps. revising the center line existing track, circu- 
lar curves are the subjects revision. circular curve has then been 
made the basis revision the lines suggested, and the results ob- 
tained, all which are strict accordance with the conditions and 


principles before mentioned, are shown Figs. and 


These figures are intended clear their presentation the 
subject, though necessarily any new method requires some additional 
explanation. The following examples will make the matter quite 
clear: 

Fig. treats such revisions circular curve require 
middle circular curve connect the spirals. 
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Papers. 


Or: 


NOTE:- If G is the maximum increase of Elevation of outer rail in one station and Sis 
the adopted. speed of trains, in miles per hour; then A maximum = 5 


Revision Circular Curve two Spirals. 
Position of tangents and length of center line unchanged, 


ton - 


U-degree Curve, 

(Original Line). 
Spiral 

Greatest degree curvature 


Elevation of outer rail on Spirals and approach. 


Given U and J: 
M=1.39 U 
D = 3054 A= deflection for the 
A= first 100-ft. on Spiral. 
All distances 100-ft. stations, and all angles degrees. Deflection from Al2 
Degree of curvature.....64 124 18A 6Al M 
Fie, 2, 


fh 
3 
| 
, : 


104 LINE AND SURFACE FOR RAILWAY 


Fig. considers curves made spirals only, would the 
case short curves generally, comparatively long curves when 
liberally treated, and when the increase curvature (39%) does not 
prohibit. 

There may be, for instance, curve for twenty stations, the total 
angle intersection being 120 degrees. the tangential angle 
each spiral assumed being 30°, then and 
that, for the degree curvature for the middle curve, 
39’. 

For the distance from the the original curve the 
the spiral, measured the tangent, 3.538, 353.8 ft. 

For the angle deflection from the original tangent, used 

For the length the spiral 9.025, 902.5 ft., all being figured 
from the formulas given Fig. 

this spiral extends through nine stations, the deflections, for 
each station, successively, are 7’, 6’, 58’, 4’, 25’, 
1’, and the deflection for 902.5 ft., the total 
length the spiral, one-third the assumed tangential angle, 
10°, and the tangential angle 30°, assumed. Spirals can run 
thus from both tangents, and then connected curve between 
them for the remaining 60° total angle. 

may noted that the length the revised line 2707.5 ft., 
compared with 2707.6 ft. the original line, measured both cases 
between the and spirals. Also, that both lines, pro- 
jected the long chord connecting the and spirals, 
agree length, 2008.6 ft. The second and third conditions, there- 
fore, are complied with. 

the spirals this case thought unnecessarily long, the tan- 
gential angle each spiral could assumed being, say, 15°, 
which case R=}. Then, from Fig. 

=2.156, 215.6 ft.; 

may desired revise circular curve such manner that the 
revised line will all spiral, shown Fig. 10° curve for 
600 ft., 60°, have, substitution. 
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4.316, 413.6 ft. 


The theoretical elevation, inches, for given degree curva- 
ture, and speed, miles per hour, may found the formula, 


not the province this paper attempt pre- 


scribe certain elevation for given degree curvature and speed, 
because there room for considerable difference opinion this 
subject. 

This due the fact that the manner assumed 
elevation, uniformity with which maintained when reached, 
that prime importance, rather than the absolute elevation itself. 
This will evident from the consideration piece straight track, 
perfect all respects except that one rail lower than the other 
for space of, say, This will the best riding piece track 
its division—better perhaps than the rails were the same level— 
because the wheel flanges will run close the low rail rather than 
deviate from rail rail, while the difference elevation will almost, 
not quite, imperceptible anyone ordinary car. this 
granted, and will found correct, in. more less than the 
theoretical elevation cuts figure, far smooth riding con- 
cerned, after proper approach curves have been provided. 

will seen from Figs. and that elevation given the outer 
rail the the spiral, notwithstanding the fact that the radius 
curvature there infinite. This done because car not arigid 
body with respect its trucks, and, order impart given motion 
the body the car, such motion must imparted the trucks 
advance the time when will required the car itself. Further, 
will seen that impossible provide proper vertical curves 
the ends the grade elevation unless either elevation the 
outer rail given the C., the rate grade increased. The 
vertical curves used the easements the elevation grades the 
illustrations are common parabolas. 


point taken given tangent, and polygonal segment, 
with 100-ft. sides, staked out therefrom, such that the angle between 
the first side and the tangent degrees, the angle between the tan- 
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gent and the end the second side degrees, or, the end 
sides, degrees, and pass through the apices this polygon, 
the result will the spiral this paper. This curve not cubic 
parabola, but departs from its tangent more rapid rate. Conse- 
quently, the properties ascribed Figs. and can 
ascribed with much more accuracy than would the case with the 
cubic parabola. fulfills accurately the assumed conditions, and 
capable being harnessed such way that the resulting formulas 
are much simpler, being free from even the ordinary trigonometrical 
functions, may seen from the illustrations. 

The writer will not herein over the reductions necessary for the 
production the given formulas, but will leave them, the hope 
that they may found useful field where little has been done, 
though much desired. 
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may be, that, when drilling for water, oil struck instead. Thus 
was when the writer was reading the discussion the paper* 
Leonard Metcalf, Assoc. Am. Soc. E., came upon Mr. James 
Owen’s vehement denouncement engineer taking out patent 
upon any meritorious product his brain and energy, and, for the first 
time his limited professional career, had ‘‘the law laid down” 
him, that such was gross violation professional ethics. Thinking 
that others the profession may benighted upon what 
might be, some, most momentous question, his apology for 
inviting discussion this subject. 

The writer would state, the outset, that has never applied 
patent upon any article whatsoever, not even for washing 
machine car coupler, the two articles which keep the Patent 
Office working overtime; and will further state that has patent- 


The Antecedents the Septic Tank,” Transactions, Am. Soc. E., Vol. 
456. 

papers are issued before the date set for and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with discussion 
full will published Transactions. 
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able schemes sight the present writing. His presentation the 
subject is, therefore, from unbiased and unprejudiced point 
view, and whatever opinious may advance are entirely 

Someone once said, and most truly, too, that engineer’s capital 
consists his brains. His brains make trade; his brains, 
rather their products, sells. Others may sell the products 
their mills and factories; the engineer sells the products his 
trained intellect—no other goods has place upon the marts 
trade. Wherefore should then debarred from selling those 
products the best advantage himself, provided always that they 
are sold openly and above and not sneaked into piece 
work contract? the latter terms the writer means that 
would manifestly wrong for engineer authority specify 
absolutely the use certain devices articles which was 
patentee and owner. Let his employer that, devices 
question are meritorious that they deserve exclusive recognition. 
might also questionable for engineer patent device 
worked out while the employ aclient; for may be, Mr. 
Owen says, that case, the invention would belong the 
client and not the engineer. That, however, seems more 
point law than ethics, and not germane the present dis- 
cussion. 

The point issue, then, simmers down the question: Can 
engineer, working his own lines, patent any device, which may 
discover invent, without violation the ethics the engineer- 
ing profession 

Common sense answers Yes,” unreservedly, but Ethics may 
answer, just emphatically, No.” 

Let supposed, and the supposition within the bounds 
both possibility and probability, that eminent engineer, one the 
leading lights the profession, should, chance, stumble upon 
improvement egg-beaters. Would debase the ethics 
his proiession taking out patent his discovery invention? 
The writer hardly thinks that the engineering world would decry 
such action; hen, should object his taking out patent 
new and improved method rolling steel rails, improve- 
ment the valve gear engine, the construction freight 
car. There seems reason, except intangible Ethics,” and 
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ethics, like charity, may stretched indefinitely cover multitude 
things, even far become veritable bogie man and hamper 
the younger” members the profession; and, passing, 
may, perhaps, worth while note that some the younger 
may given the credit for some the most valuable dis- 
coveries the engineering world. For example, Rankine 
considered, the writer believes, quite authority more than one 
engineering subject, yet even the time his death was little 
more than member the profession. 

look the matter another light: Perhaps for engineer 
patent invention shows spirit too instead 
working for the good mankind. That pretty theory, but will 
hardly hold water when put alongside the bills rendered for expert 
engineering opinion and advice. not think from this that the 
writer advocate work. Like the rest his profes- 
sional brothers, not working for his health, and believes that 
engineer should receive full compensation for any knowledge that 
may have sell. Whether the engineer can pass opinion 
moment’s notice, whether will take month patient research 
reach the same conclusion, makes difference the client. The 
opinion what wants; and his engineer well posted that 
can give once, simply much the better for the engineer. 
has the goods, can deliver them promptly, and should paid 
accordingly. 

The writer hardly thinks will contended that engineer 
not business for all the money can make honorable and 
legitimate manner. Such contention would foolish the ex- 
treme, with few very rare exceptions; and also feels assured that 
every engineer has contempt for the quacks and who 
are this, every other profession; and further, that all engineers 
are willing and anxious see their brethren get just and full recom- 
pense for their services, that, spite all that may said the 
contrary, engineers are simply business men, and, such, are en- 
titled full compensation for their wares, the products their 
brains. 

Again, the writer does not see hear any objection being 
raised when engineer copyrights book which writes even 
compiles, yet, wherein, pray, drawn the fine distinction be- 
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tween patent and acopyright? article, device, method man- 
ufacture may patented,” whereas book may copyrighted.” 
either case others than the owners the patent copyright are 
restrained from using the article the contents the book without 
compensation, one form another, being paid the holder the 
patent the copyright. Patent! Copyright! One all wrong; one 
all right! Rather case Tweedledum and Tweedledee, isn’t it? 

The writer would not have very far find one, more, en- 
gineers, leading ones the profession, too, who are directly inter- 
ested patented articles, and they are not younger the 
profession, either. Furthermore, the writer does not believe that 
they have the least violated the ethics the profession which 
they are to-day ornaments. 

engineer, which not protected copyright. 

conclusion, may stated that the very words condemn- 
ing the taking out patents engineers, the very sentences which 
caused the writing this article, are, themselves, patented,” and 
reproduce them the publisher the reproduction must pay, not 
money itis true, but printing also the full title the paper 
from which they are taken, the name the author, etc., according 
the following, which found the title page the Proceedings 
the American Society Civil Engineers,” wit: 

from this publication, which copyrighted, may 


made condition that the full title Paper, name Author, page 
reference, and date presentation the Society, are given.” 
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THE STIFFENING SYSTEM LONG-SPAN SUS- 
PENSION BRIDGES FOR RAILWAY TRAINS. 


The improvements the quality the materials used for the con- 
struction bridges have gradually increased the largest practicable 
distance between the piers, the lengthof span. This 200 
300 ft. for stone, concrete and timber bridges, and maximum 000 
ft. for bridges the best structural steel now obtainable. 

The progress the manufacture steel wire has made practi- 
construct bridges span over 3000 ft. Long-span 
bridges generally cross navigable waters, where the difficulty erec- 
tion limits the choice cantilever suspension bridges. Different 
locations offer unequal advantages for the two types. some loca- 
tions natural rock can used for the anchorages suspension 
bridge; others, these anchorages have built concrete 
masonry deep and expensive foundations. is, therefore, impos- 
sible fix accurately the limits span for the economical use the 
two types without investigating the proposed site. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the may 
sent mail the Secretary. Discussion, either oral written, will published 
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Another factor prime importance, extending limiting the 
field for the economical use suspension bridges, the nature 
the moving load and the permissible maximum grade the structure. 
the moving load consists street cars, wagons, carriages and peo- 
ple roadways and sidewalks, the bridge will generally nearly 
uniformly loaded over its whole length, and grade unob- 
jectionable. the for railroad trains the moving Joad will 
often cover only part its length, the other part being entirely 
unloaded, and grade more than may very objectionable. 

The unequal loading different spans, different parts the 
same span, suspension bridge, the most important cause its 
deformation. The permissible maximum grade the main factor that 
fixes the allowable deformation. 

diminish the deformation suspension bridge under unequal 
loading, stiffening system required. This will heavy when 
there very unequal loading over the length the bridge and when 
the permissible deformation small. will light when the load 
nearly uniform over the length the bridge and when the permis- 
sible deformation great. The former the case for railroad bridges; 
the latter, for highway bridges. main reason why highway 
suspension bridges are economical for nearly all spans when the site 
favorable for the anchorages, while railway suspension bridges are 
economical only for very long spans. 

When the span exceeds 800 ft. the conditions must extremely 
unfavorable for the anchorages make highway suspension bridge 
uneconomical. When the span exceeds 500 ft. railway suspension 
bridge becomes economical with natural rock anchorages. When the 
span exceeds 000 ft. the suspension bridge the only practicable 
type. 

The essential feature characterizing and distinguishing long-span 
suspension bridge consists one more carrying cables, steel 
wires wire ropes, attached anchorages the ends and passing 
over supporting towers. These cables take the place the tension 
chords truss bridge, while the compression chords are replaced 
the anchorages. The web system truss bridge replaced, 
either suspended stiffening trusses, bracing between cables 
placed above each other vertical nearly vertical planes. The 
cables the latter case are the chords the stiffening trusses. 
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The cables between the towers and the anchorages may used 
support the shore spans, the existing New York and Brooklyn 
Bridge, the shore spans may either partly wholly supported 
piers. The cables, the last case, pass nearly straight lines 
from the towers the anchorages. There may moving fixed 
saddles the top the towers receive the cables. the latter 
case the towers oscillate with their expansion and contraction. 
cables may vertical planes slightly inclined planes; the 
latter case they are said cradled. 

The stiffening trusses may continuous the towers and the 
center the main span, they may have two three hinges; they 
may have depth equal one-twentieth the length the main 
span, their depth may only one-one hundredth, less, this 
length. There may two more stiffening trusses. 

Other methods stiffening long-span suspension bridges are pos- 
sible, but will not considered, their inferiority now generally 
conceded. 

Suspension bridges for railways differ from those for highways 
the greater amount the forces tending produce deformation, and 
the smaller deformation that permissible. Their stiffening sys- 
tem, therefore, much more importance than that highway 
suspension bridges. is, the same time, the feature about which 
there the greatest difference opinion among engineers, showing 
itself fundamental differences the designs proposed. The 
writer, therefore, has selected the stiffening system for discussion. 
Only two types stiffening systems will here considered: Sus- 
pended stiffening trusses, and braced cables. For both them the 
questions arise: Whether use hinges not; and the proper depth 
between the chords the stiffening trusses. 

Suspension bridges, especially those with braced cables, have 
many features common with arches. both suspension bridges 
and arches the end reactions have horizontal component; truss 
bridges, they are vertical. While suspension bridges tend pull their 
anchorages toward each other, arches tend push their abutments 
apart. The calculations the stresses arches and the main span 
suspension bridges with braced cables are nearly alike. 
therefore, have been drawn from the general dimensions arches 
that have proved satisfactory the best general dimensions sus- 
pension bridges. 
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Two very important differences between long-span suspension 
bridges and arches, however, have bearing the determina- 
tion the best general dimensions the former. The ends the 
main span suspension bridge are supported high towers and 
connected with the anchorages their rear elastic cables. These 
ends, therefore, are far from fixed position. The arches are 
practically fixed. The cables long-span suspension bridges, corre- 
sponding the chords steel-arch bridge, are made wire having 
elastic strength three four times Jarge that the struct- 
ural steel the chords the arch. The permissible unit stresses 
the cables and the consequent deformations, therefore, are very much 
larger than the unit stresses the chords arch bridge and its 
deformations. 

These two differences between arch and suspension bridges, both 
having the effect largely increasing the deformations suspen- 
sion comparison with that arch bridge similar general 
dimensions, are evidently important determining those general 
dimensions which will keep the deformations within given narrow 
limits. reliable inferences, therefore, can drawn from the 
proper general dimensions arches those suspension bridges. 

The deformations ordinary truss and cantilever bridges, pro- 
duced loads and changes temperature, are little importance 
determining the general dimensions; they become important 
arches with less than three hinges, and they are the governing factor 
suspension bridges. 

The advantages the various types and general dimensions sus- 
pension bridges can only shown concrete examples. There exist 
suspension bridges the kind here considered. great amount 
thought, however, has been expended develop satisfactory 
design for suspension bridge for railroad trains across the Hudson 
River, New York City. 

These designs furnish the concrete material which the arguments 
for the various types can tested. Such bridge should enable the 
long-distance passenger trains the railroads having terminals across 
the Hudson come central station the hotel and residence 
district New York City. should enable the New York Rapid 
Transit trains and the surface cars proceed the suburbs New 
Jersey give direct communication, without change, between 
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all parts New York City and the New Jersey suburbs. might 
also used some extent freight trains, especially proper 
freight approach can secured New York City. evident that 
many tracks will required perform this service. 

There will needed: Two tracks for freight trains, freight busi- 
ness contemplated; six tracks for accommodating the suburban 
traffic, mostly with lower New York (this traffic would use the ele- 
vated and underground roads); two tracks for surface cars connect- 
ing the near regions east and west the bridge; two tracks for 
long-distance passenger trains going central station. 

The bridge, therefore, should have ten passenger tracks, and 
perhaps two freight tracks. 

For the purpose comparing the merits various types fora 
bridge across the Hudson, the writer, therefore, will use bridge 
having twelve tracks, which two are for freight trains, two for long- 
distance passenger trains, six for trains the elevated and under- 
ground roads New York City and two for surface cars. 


Such bridge has sufficient capacity for the business can secure 


the near future. The distant future may bring other competing 


bridges tunnels, therefore need not considered. 

The moving load would consist two freight trains, each 000 ft. 
long and weighing per linear foot; two long-distance pas- 
senger trains, each 000 ft. long and weighing 500 lbs. per linear 
foot; six Rapid Transit electric trains, each 500 ft. long and weighing 
200 per linear foot. 


The surface cars, the two tracks provided for them, should run 


speed least miles per hour. They would, therefore, 


twice far apart the street approach; distance 100 ft. from 
center center cars would closer than practicable. This dis- 
tance, with cars weighing 000 lbs., gives load 400 per linear 
foot track. 

For the calculation the cables, anchorages and the towers 
above the floor level this load equivalent 421 lbs. per linear 
foot bridge, covering the whole length the main span. The 


writer, therefore, will assume moving load 500 lbs. per linear 
foot bridge for these calculations. 


For the calculation the stiffening trusses, the loads the sur- 
face-car tracks may neglected, they are nearly uniformly dis- 
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tributed over the length the bridge. The stresses produced the 
trains ft. long and those produced the trains 500 ft. long 
would have separately calculated and then added, the exact 
stresses corresponding these loads are wanted. equivalent load 
one length will give the same stresses every member the stiffen- 
ing trusses the two loads different lengths. 

For the purpose comparing the total weights different de- 
signs, equivalent load, giving the same average stresses and total 
weights the two loads different lengths, may found. 

aspan 800 ft., from center center end hinges, train 
500 ft. long will give, average, stresses about 64% large 
those produced train 009 ft. long the same weight per linear 
foot. The equivalent load 000 ft. length for the calculation the 
stiffening trusses, therefore, 600 lbs. per linear foot bridge. 
This load cannot used for finding the correct stresses the dif- 
ferent truss members, but only for finding the total weights the 
trusses. 

For bridge 800 ft. span between the end-hinges the stiff- 
ening trusses the total dead load the main span, inclusive the 
cables and suspenders, and 500 lbs. per linear foot bridge for pipes, 
etc., per linear foot. the result exact esti- 
mate based actual design with deep three-hinged stiffening 
trusses. 

With these data now possible determine the deformations 
the bridge caused the moving loads and changes temperature, 
and estimate the importance the deformations selecting the 
design. 

The bridge here considered has span 850 ft. from center 
center towers. will first consider design with deep, three- 
hinged stiffening trusses, and with the shore spans supported 
piers. 

The rear cables are 395 and 851 ft. long. The dip the cables 
the main span one-eighth the span from center center the 
towers. The ends the cables are 500 ft. lower than their highest 
points the towers. The drop the cables the center the main 
that wire having elastic limit 170 000 and ultimate strength 
least per square inch, used the cables; and 
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the cables are properly designed, that the bending stresses them 
are small and well known, unit stress, for dead and live load, 
000 lbs. per square inch may taken. 


load alone will then 300 per square inch. 


The unit stress from live 


The rear spans the cables are 740 and 260 ft. long. The weight 
the rear cables 400 Ibs. per linear foot bridge. From these 
data the drop the cables the center the main span due the 
moving load has been calculated. 6.4 ft. The total variation 
the elevation the cables the center the main span, therefore, 
13.8 ft. 

the tracks are level the lowest position, the grade the 
highest position the main span will practically uniform, and 
equal 1%, rising from the towers the center the span. 
assumed that the stiffening trusses have three hinges. they are 140 
ft. deep the center the and ft. deep the towers 
and the center the span, then the upward bending each half 
span for the highest position the main span only in. above the 
curve for the mean load and temperature. The stiffening trusses 
each half span remain practically straight for uniform moving loads 
any amount and for all temperatures. 

the stiffening trusses have only two end hinges and center 
hinge, and the tracks are level the lowest position the main 
span, then the whole span will deflect approximately the arc 
circle. The grade the towers will the highest position 
the main span, and will gradually decrease nothing the center 
the main span. the stiffening trusses were fixed the towers and 
without center hinge, the maximum grade would 2%, but would 
occur near the center each half span. 

Three-hinged, deep, stiffening trusses, therefore, have the advantage 
that the maximum grade only one-half that which occurs there 
are fewer than three hinges. 

The other principal factors influencing the maximum grade are the 
dip the cables the main span and the length the back spans 
the cables. The shorter the back spans the cables and the larger 
their dip the main span, within practical limits, the less the maxi- 
mum grade. The maximum grade can reduced all cases 
building the tracks with sag their lowest position. 
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The use three-hinged, deep, stiffening trusses for railroad sus- 
pension bridges, however, has other and more important advantages. 
They consist mainly their greater economy, smaller secondary 
stresses due the deformation, and closer agreement between the 
actual and calculated stresses. prove this necessary 
late the stresses due the dead and moving loads, the changes 
temperature, and the wind pressure suspension bridges with stiffen- 
ing trusses three, two hinges. 


PRODUCED THE CHANGE LENGTH THE CABLES 
PENDED STIFFENING TRUSSES WITH Two 


This change length the cables and their consequent eleva- 
tion the main span due changes temperature and moving 
load. calculate the stresses produced, the sections the stiffening 
trusses should known. will assumed that the stresses per 
square inch the chords the stiffening trusses, produced their rise 
and fall with the cables, are uniform over the whole length the 
trusses. This more nearly true properly designed stiffening 
trusses than the frequent assumption that the moments inertia 
the stiffening trusses are uniform over their The writer 
will neglect the influence the deformation the web members, which 
small the shallow trusses here considered. this case the 
trusses will the arc acircle. the rise the cables 
the center the main span; the stiffening trusses are assumed 
straight before the rise, they will, after the rise, arcs circles 
with the span between the end hinges then 


the depth the stiffening trusses, and the stress 


per square inch their chords produced their bending, then 


where the modulus elasticity the chords, This 


is, account splices and tie-plates, somewhat larger than that 
steel, and may taken 000 lbs. per square inch gross 
section. special values for and are introduced into this 
used above one-half the total variation the elevation the 
cables the center the main span. the suspenders are 
adjusted that there are stresses the stiffening trusses the mean 
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the bridge, then the stresses produced the variation the eleva- 
tion the cables are the smallest possible. They are then opposite 
sign and equal for the two extremes temperature and moving load. 
not important, however, find the largest amount these 
stresses due the variation the elevation the cables find 
those stresses which coincide with the largest stresses from the mov- 
ing load. The variation the moving load stress the cables which 
occurs the same time with maximum stresses the stiffening 
trusses due the moving load about 61% 6.4 ft. The 


The values for stiffening trusses ft. and 140 ft. deep, which 
must considered obtaining the total maximum stresses the 


PRODUCED THE CHANGE LENGTH THE CABLES 
SUSPENDED STIFFENING THREE HINGES. 


The writer has published,* Engineering News, methods for cal- 
culating these stresses, and will use the formulas given there: 
where the load per linear foot bridge which 
will produce span, the dimensions the half span the stiff- 
ening trusses, and freely supported both ends, stresses equal the 
stresses produced the variation the length the cables occurring 
the same time with the maximum moving-load stresses the 
ening trusses. three-hinged stiffening trusses those stresses which 
are due the lengthening the cables from moving load are 
opposite sign the maximum moving-load stresses occurring the 
same time; their neglect therefore the safe side, giving maximum 
stresses considerably too large. The the above formula there- 
fore one-half the change the elevation the cables the center 
the main span due changes temperature only. 


intentionally taken less than the maximum value, for the 
purpose partly neutralizing the error arising from the neglect the 


stretch the cables the moving load, which produces negative 
stresses. 


Engineering News, November 7th and December 12th, 1901. 
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these values are introduced the formula for obtain 
The stiffening trusses are 140 ft. deep the center 
the half spans. obtain, therefore, for the stress each chord 
the stiffening trusses the center the half span, 320400 Ibs. 
The formula used neglects the deformation the stiffening trusses 
produced thése stresses. This deformation has the effect reduc- 
ing the above stress about per cent. is, therefore, 301 000 
The cross-section the chords the bridge, here considered, 
slightly different for the top and bottom chords. averages 350 sq. 


ins. the center the half span. The stress per square inch, there- 
fore, 860 lbs. was found above that the correspond- 


ing stress for stiffening trusses 140 and ft. deep, without any center 
hinges, was 110 and 190 lbs. per square inch cross-section. 

The stresses the chords three-hinged stiffening trusses 
produced changes the length the cables vary with change 
the depth these trusses the same ratio the stresses 
due unequally distributed moving load. The chord sections 
must vary nearly the sum these stresses. The former stresses 
per square inch chord section, are nearly the same, 
whatever the depth the three-hinged trusses. For two-hinged 
stiffening trusses, ft. deep, the stresses due the change the 
elevation the cables, therefore, are about six times large 
three-hinged trusses the same depth. 

stiffening trusses, continuous fixed the towers, the tem- 
perature stresses are still larger than those with two hinges. Any 
disadvantage arising from excessive temperature stresses two- 


hinged trusses, therefore, much increased the omission the 
end hinges. 


For estimating the importance and amount these wind stresses, 
take again span 850 ft. from center center towers, with 
the dip the cables equal one-eighth the span. The stiffening 
trusses are ft. deep, and have span 800 ft. between centers 
end hinges. The width from center center trusses ft. 
The wind pressure 1600 lbs. per linear foot bridge. This corre- 
sponds about lbs. per square foot exposed surface. the 
top and bottom chords have equal sections, and there substan- 
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tial vibration bracing, preventing any considerable deformation the 
cross-section, the lateral deflection the top and bottom lateral sys- 
tems must nearly alike. case the wind pressures resisted 
the two lateral systems are also nearly alike. the stiffening trusses 
alone would resist the wind pressure, would obtain stresses 261 
tons the center the span each the four chords. The cables, 
however, assist resisting the wind pressures. estimate the 
amount this assistance, the horizontal deflection must calculated. 
For this purpose necessary assume the chord sections the 
stiffening trusses and the dead loads. The gross section the 
chords the stiffening trusses will assumed 700 
throughout their length. actual design these sections would 
decrease the end thirds the span. The bridge here assumed, 
therefore, will have the same lateral deflection bridge with some- 
what larger maximum chord section the stiffening trusses. The 
dead load for this design about 000 Ibs. per linear foot, the mov- 
ing load given before. The wind stresses the stiffening 
trusses are largest when the moving load the cables small. 
Those wind stresses the chords the stiffening trusses are 
wanted which occur together with the largest stresses from the 
moving load. Some the largest stresses from the moving load 
when the total load, the cables little 000 
per linear foot. the lateral deflection the trusses the center 
span the lateral deflection the cables the same amount. 
the cables are not cradled, and the horizontal force acting 
them uniform per linear foot bridge, then the horizontal projection 
the cables parabola. The tangents this parabola the saddles 
form angles, with the axis the bridge given the equation 
the span, and the span from center center towers. The hori- 
zontal component the tension the cables, which have dip one- 
eighth the span, approximately The lateral pressure 
each tower, due the lateral inclination the cables the main 

The lateral pressure exerted the two towers 6,. The hori- 


zontal pressure, per linear foot bridge the cables must therefore 
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the horizontal pushing the cables acts the center the 
span only, the horizontal projection the cables will consist two 
straight lines forming angles, with the axis the bridge. The angle 


given tan. and the horizontal force which, acting 


the cables the center the span produces there lateral deflec- 
formly distributed over the length the span, produces the same 
lateral the cables. 

The horizontal force acting the cables partly the wind press- 
ure the exposed surface the cables and half the surface 
the suspenders, partly the horizontal component the laterally 
inclined pull the suspenders. The lateral inclination the sus- 


small near the ends the span where they are long. The 


total lateral pressure the cables, therefore, nearly uniform 
pressure per linear foot bridge plus pressure acting near the 
center the span. 

The writer will assume, sufficient approximation the facts, 
that the horizontal wind pressure acting the cables 200 lbs. per 
linear foot bridge and pressure acting the center the span, 
large enough produce, with the uniform pressure, the same lateral 
deflection that the stiffening trusses. 

The lateral forces acting the stiffening trusses are, therefore, 
uniform pressure 400 lbs. per linear foot bridge and pressure 
acting against the wind the center the span. the latter 


the lateral the cables obtained from the two equations: 


neglect the effect the deformation the lateral diagonals 


and struts find the lateral deflection the stiffening trusses from 
the formula: 
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From the foregoing equations, 


1.697 168 000 6.303 4,606 


388 700 168 000 388 700 

From this, 540 200 and ft. 

The average moment wind pressure resisted the stiffen- 
ing trusses, the cables would not assist resisting the wind-press- 

consequence the assistance the cables resisting the 
wind pressure, this average moment reduced 362 800 foot-tons; 
the average moment from wind pressure the stiffening trusses 
reduced that which would produced wind pressure 110 
per linear foot bridge acting them. 

The average shear the lateral systems reduced nearly the 
same proportion the assistance the cables resisting the wind 
pressure. For the purpose making comparative estimates can 
assumed that, the wind pressure 600 per linear foot 
bridge, 490 lbs. carried the cables and only 110 lbs. the 
two lateral systems the stiffening trusses. 


522 667 foot-tons. 


WIND STRESSES THREE-HINGED SUSPENDED STIFFENING TRUSSES. 


For bridge the great weight the Hudson River Bridge the 
center connection between the two half spans the stiffening trusses 
and vertical direction, but moments. 

this case each half span acts independent span resist 
wind pressures. wind pressures carried the lateral systems 
the stiffening trusses the center the span are carried the 
cables the towers. The stiffening trusses, under extreme wind 
pressures, will considerably the center the span. Special 
provision has made the tracks avoid sharp angle the 
rails. Designs for the center connection the stiffening trusses and 
for the special rails the center and ends the main span have 
been made, submitted eminent engineers and found satisfactory. 
The uniform wind pressure carried the cables less than the 
previous case, say 150 lbs. per linear foot. The trusses are higher, 
but the cross-sections their members are very much smaller, and 
their width less. The totel area exposed wind pressure, there- 
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fore, about the same with two-hinged shallow trusses. The 
wind pressure acting the trusses, therefore, 450 lbs. per linear 
foot bridge. 

The wind stress each chord, the center the half span, 
0.725 
The average wind stress the chords 


This 31% the average wind stress the chords two-hinged 
stiffening trusses. 


therefore, 906 tons. 


The average wind stress the lateral web system that 
with two-hinged trusses. 


STIFFENING TRUSSES. 

The maximum bending moment due the moving load (neglect- 

ing the effect the change the length the cables) two- 


hinged suspended stiffening trusses 0.1482, and three-hinged 


suspended stiffening trusses 0.1506, where the load per 


linear foot truss span. The maximum moments extend 
over greater lengths two-hinged than three-hinged trusses. 

the maximum moment. three-hinged trusses the average 


bending moment 0.09744, 64.7% the maximum moment. 


The average bending moment two-hinged trusses 


The average moment three-hinged trusses only 0.862 the aver- 
age moment two-hinged trusses. These values the averages are 
taken from made Edwin Duryea, Jr., Am. Soc. 
The moments were calculated for panel points the half span. 


These however, were made with moving load such 
length give the largest stress. They are approximately true for 
positive moments the moving load limited 000 ft. length. 
The negative moments will not used the calculation the 
sections. 


will shown later, the three-hinged stiffening trusses, 140 
ft. deep, must distribute about 000 lbs. 600 lbs. moving 


load per linear foot bridge; the remainder distributed the 
cables. 
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The two-hinged trusses, ft. deep, must distribute only seven- 
eighths much, the remainder being distributed the cables. 

The largest chord stress from moving load 3170 tons the 
three-hinged trusses and 296 tons the two-hinged trusses. 


TRUSSES. 

The writer will assume the use steel from 000 000 Ibs. 
ultimate strength, and 000 lbs. elastic limit, and will calculate the 
sections using, the two opposite maximum stresses, only that one 
which requires the largest section. The unit stress for tension per 
square inch net section will taken 500 wind stresses 
are omitted, and 20% more they are added. The unit stress com- 


pression will wind stresses are omitted, and 


20% more they are added. The reasons for the selection these 
values will given later. 


From the preceding investigations obtain, for two-hinged 
trusses: 
The largest chord stress from moving load, 296 tons; 


1110 
The largest chord stress from wind pressure, 261 


tons; 

The stress per square inch the chords, from the change 
length the cables, 190 lbs. 

For three-hinged trusses: 

The largest chord stress from moving load, 170 tons; 

The largest chord stress from wind pressure, 906 tons; 

The stress per square inch the chords, from the change 
the length the cables, 860 


for two-hinged trusses 25. The for three-hinged 


trusses 30. The net section seven-eighths the gross section. 
This gives the largest top chord section for two-hinged trusses 
969 sq. ins.; for three-hinged trusses, 356 sq. ins.; the largest bot- 
tom chord section for two-hinged trusses, 970 sq. for three-hinged 
trusses, 356 sq. ins. 
two-hinged trusses was found that the average chord stress 
from moving load the maximum chord stress. 
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MAX. SHEARS 


Tons 


MAX.— SHEARS 


Figures and the full lines give Maximum Moments and 
Shears due continuous moving Load 1000 ft. 

length, the dotted lines, due unlimited length. 

These diagrams,( Figs. and for moving load tons 
per foot per truss, and for one-half span 1400 ft=40 panels 
ft. 


7 n 
—800 hs |_| 2% 
—1600 


with ordinary bridges seems show that harm results from this 
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The average chord stress from wind pressure, according these 
assumptions, two-thirds the maximum. The average chord 
stress due change length the cables three-fourths the 
maximum. 

The average chord section two-hinged trusses, therefore, ap- 
proximately three-fourths the maximum chord section, allowance 
made for the unavoidable surplus section near the ends the span. 

For three-hinged trusses the average chord section was obtained 


from completed stress sheet, and was found three-fourths 
the maximum chord section. 


The top chords the three-hinged trusses are slightly longer 
than those the two-hinged trusses; allowing for the increase 
weight caused thereby increasing the chord section the three- 
hinged trusses, obtain average chord section 727 sq. ins. for 
the two-hinged, and 268 sq. ins. for the three-hinged, trusses. The 
difference 459 sq. ins. Allowing 28% for connections, latticing and 
rivets, this means that the chords the two-hinged trusses weigh 
000 lbs. per linear foot bridge more than those the three- 
hinged trusses. 

this investigation those moments which produce compression 
the top chords are called positive moments; those shears which 
produce tension the diagonals rising toward the near end the 
are called positive shears. 

For limited length moving load the positive moments and 
shears are larger than the negative ones. For three-hinged trusses 
and unlimited length load, the positive and negative moments 
and shears are alike two trains are used each track. But with 
only one train the negative shears are smaller some cases. Figs. 
and give the maximum moments and shears three-hinged stiffen- 
ing trusses due load ft. long, less, and those due toa 
load unlimited length. The calculations were made Mr. 
Duryea, who kindly offered them for the writer’s use. 

Before the webs and laterals three-hinged and two-hinged 


trusses can compared, another investigation required, which 
will here introduced. 


attention generally given these stresses, and experience 
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neglect. The proposed Hudson River Bridge, however, 
extremely different, its general dimensions and its number 
tracks, from ordinary bridges, that not safe conclude that 
these stresses may neglected. 

The writer will first consider the case two-hinged stiffening 
trusses ft. deep. top and bottom lateral system and sub- 
stantial vibration bracing assumed used. 

The longitudinal center line will called the axis the bridge, 
and the line perpendicular the center the span, alone, will 
called the center line. 

the tracks south the axis, and west the center line, and 
those north the axis and east the center line, are loaded, and the 
remainder unloaded, the west half the south truss and the east 
half the north truss will bend down, and the other parts the 
trusses will bend up. 

First, consider the vibration struts being absent. The moving 
load the south truss the west half span two-thirds the 
maximum moving load this truss. The moving load the north 
truss the west half one-third the maximum moving load 
this truss. The moving load the south truss the west half span 
different from that the east half span the same truss one- 
third the maximum moving load per truss. The average stress 
the chords somewhat less than one-third the maximum average 
moving-load stress. The maximum stresses from moving load the 
chords are 6.5 tons per square inch. The average chord stress under 
the foregoing loading, therefore, about tons per square inch. 

the southwest truss there compression the top chords and 
tension the bottom chords. the northwest truss there tension 
the top chords, and the bottomchords. Thesouth- 
west truss, therefore, will deflect downward, the deflection the 


ft., these values are introduced obtain 
1.09 ft. The northwest truss will deflect upward equal 
amount. consider the horizontal trusses formed the top 
chords and top laterals and the bottom chords and bottom laterals, 
find that the top truss the west half span will bend northward, 
because the north chords expand and the south chords contract; the 
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bottom truss will bend southward the same amount. The horizontal 
deflection the quarter span 1.09 ft. Fig. the 
consequent deformation 
the cross-section 
the quarter span 
shown dotted lines, 
but exaggerated. 

The vibration bracing 
and the rigid vertical 
posts practically prevent 
this deformation. 
this vibration bracing 
part the weight 
the south truss carried over the north truss and pulls this 
down and southward the top. same time pulls the south 
truss and northward the bottom. per linear foot which 
carried the north truss then the horizontal pull created 


both lateral systems will assumed that the load 


uniform over the length the half span. The same chords serve for 
the horizontal and vertical trusses. The loads the horizontal and 
vertical trusses are depths are also 60. The 
stresses produced the horizontal and vertical forces, therefore, are 
equal, and the total stress the chords equal twice the stress 
produced the vertical forces alone. 

The vertical each truss produced the transference 
the load per linear foot from the south the north truss, there- 
76.8 

The average chord section 727 sq. ins.; 1400 ft.; 


000 000 and 727 these values are introduced 
the formula, then The deflection the horizontal trusses, 
The the deformation the lateral diagonals the bot- 
tom lateral system cannot neglected, the stresses produced 


them are quite large, and their sections moderate. the average stress 
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per square inch gross section these laterals, produced the fore- 
going distribution the moving load, 000 then the horizontal 
deflection produced their deformation 0.38 ft. the absence 
vibration struts, the change the angle between the vertical posts 
and the floor beams would where tan. approximately given 
the equation: 

This deformation corrected the deflections caused the load 
Which transferred from the south the north truss. The writer 
will assume that the deflection caused the deformation the web 
the top lateral system the same that caused the deformation 
the bottom lateral diagonals. The deformation the floor beams, 
serving bottom lateral struts neglected. 

obtain 


0.04736. 


393 92° 
the value tan. thus found, introduced, The 


horizontal force per linear foot acting each lateral system, therefore, 


313 480 lbs. 

This pressure acts one half span one direction, and the 
other half span the other direction. The stresses produced this 
force the laterals must added those produced wind pressure, 
The average lateral stresses are increased thereby about per 
cent. 

the total tension per square inch, net, the laterals made 
30000 then their stress per square inch, gross, from moving load, 
about 000 lbs. average, previously assumed. The neglect 
these stresses would give dangerously weak laterals near the center 
ofthe span. They must also considered dimensioning the vertical 
posts and the vibration struts. 

the three-hinged stiffening trusses, 140 ft. deep the center 
the half span, the lateral pressure each lateral system increased 
average about 140 lbs. per linear foot, 20% the wind pres- 
sures, 

The wind stresses the laterals the three-hinged trusses were 
found those the laterals the two-hinged trusses. 
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After making the necessary additions moving-load stresses found 


that the total stresses the lateral systems the three-hinged trusses 


are 55.4% those the lateral systems the three- 


hinged trusses. 

The laterals and vibration struts the three-hinged trusses weigh 
500 those the two-hinged trusses weigh 000 per linear 
foot bridge. 


CoMPARISON WEB Two-HINGED THREE-HINGED 
TRUSSES. 


For the calculation the web systems two-hinged and three- 
hinged trusses have wind stresses either. The average 
shears for two-hinged and three-hinged trusses were calculated 
Mr. Duryea using panels each half span. The average shear 
was found larger three-hinged than two-hinged trusses. 
The loads were taken unlimitéd length. The assistance given 
the cables was not taken into account. Allowing for the latter, the 
average shear will only seven-eighths large the 60-ft. deep 
two-hinged the 140-ft. deep three-hinged trusses. The shears 
due changes the length the cables are about six times large 
two-hinged three-hinged trusses. the former they are 
about 200 lbs. per square inch. The shears the three-hinged, but 
not those the two-hinged, trusses are partly resisted the top 
chords, the latter are curved the three-hinged, and straight the 
two-hinged, trusses. The bending moments the vertical posts, due 
the transference loads from one truss the other for certain 
positions the moving load, are about three and one-half times 
large two-hinged three-hinged trusses. Everything consid- 
ered, the weights the webs both kinds trusses are about 
alike, and are equal 600 lbs. per linear foot bridge. 

The total weight the three-hinged trusses 800 lbs., that 
the two-hinged trusses 500 lbs. more, 300 Ibs. per linear foot 
bridge. The addition 500 lbs. the weight the stiffening 
trusses, two-hinged trusses are used, has the effect increasing the 
weight the cables about 875 lbs. per linear foot bridge. The 
dead load the bridge with two-hinged shallow stiffening trusses, 
therefore, 375 lbs. per linear foot bridge, about assumed 
these calculations. 
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The cables cost least twice much per pound structural 
steel. The use two-hinged instead three-hinged trusses adds 
the cost the main span the same amount the addition 500 
250 lbs. structural steel per linear foot bridge. 
adds 28.4% the total load per linear foot main span, and increases 
the cost the rear cables, anchorages, towers and tower foundations 
nearly the same proportion. 

The design suspension bridge requires double calculation— 
first, approximate one, determine the general dimensions, and 
then accurate one, based the approximate knowledge the 
final results. The calculation and comparison here made cannot claim 
accuracy, and would not satisfactory ‘for design executed. 
exact enough, however, for this purpose, which the compari- 


son different designs, with view selecting one them for the 
final calculation. 


COMPARED WITH SUSPENDED THREE-HINGED STIFFENING 
TRUSSES. 

There exist number short-span suspension bridges with braced 
chains. The same system has been proposed for suspension bridge 
across the Hudson River, New York City, the links the chains 
made steel wires wound around sleeves. The chains perform 
the function the cables and the chords the stiffening trusses. 
The moving loads the present case are little longer than one-third 
the span. The same length moving load produces the maxi- 
mum tension and the maximum bending stresses the trusses formed 
the braced chains. different position the moving load, how- 
ever, required produce the maximum tension and the maximum 
bending large part these trusses. With suspended stiffening 
trusses necessary provide the trusses for the maximum 
bending produced any position the moving load, and the 
cables for the maximum tension. With braced chains one must pro- 
vide only for the largest sum the bending stress and tension occur- 
ring the same time. Cables have uniform section throughout, 
though the stresses increase toward the towers. Chains can made 
variable section suit the stresses. The chords the stiffening 
trusses are made structural steel. The braced chains here consid- 
ered are proposed made wire three four times the 
strength structural steel. The weight the metal re- 
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quired resist the bending stresses, therefore, much smaller the 
latter than the former. 

Braced chains, however, have serious disadvantages. prevent 
compression the chains, hinges must introduced, the towers 
and anchorages, into the trusses formed the braced chains. ac- 
count the great stresses the chains, ordinary hinges are impracti- 
cable. Toggle joints, therefore, have been proposed. These are very 
imperfect hinges, leaving large variable moments which increase the 
sections required the chains. The breaking the cables into 
links chains about ft. horizontal length, and the introduction 
four toggle joints add more than one-third the weight the 
metal required for continuous cables the same average section. All 
the connections between the links must made steel only one- 
third one-fourth the strength the wire the chains. They 
are, therefore, very heavy. 

The four chains would each have depth about ft. This 
necessitates covers about twice the weight the covers contin- 
uous cables for bridge the same span and capacity. The absence 
hinges the center the main span and the presence very im- 
perfect hinges its ends entail considerable stresses due the 
change length the chains. Two suspended wind trusses are 
needed the level the two decks the floor, stiffen the platforms 
laterally. these two trusses are connected bracing vertical 
planes (as has been proposed), form also two vertical trusses, 
there will arise them, consequence vertical deflections, large 
bending stresses due the moving load and the changes 
temperature. 

unequally distributed moving load produces the chains, 
first, tension equal that which would produced unbraced 
cables; second, one the chains each truss compression, 
the other equal tension, due bending moment. The total ten- 
sions per square inch the upper and lower chains, therefore, are 
different. the lower truss the same depth the upper one, 
then the arithmetical sum the stresses per square inch its two 
chords the same the difference between the stresses the upper 
and lower chains above them. the lower truss shallower 
deeper than the upper truss the stresses per square inch (due 
moving load and changes temperature) are smaller larger than 
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those above given, proportion the ratio the heights the lower 
and upper trusses. 

The stresses per square inch the lower trusses, produced the 
rise and fall the cables the main span are the same for the same 
rise fall the braced unbraced cables. They are proportional 
the height the lower trusses. evident that everything 
favor shallow suspended wind trusses. depth ft. from cen- 
ter center chords, therefore, should adopted for these trusses. 
With the upper floor beams riveted between the posts, this allows 
sufficient clearance between the upper and lower decks. 

Since these trusses serve the purpose resisting the wind press- 
ures and not the vertical forces, would still better omit the 
diagonals between the top and bottom chords. this case, there are 
stresses from changes temperature, and the stresses from mov- 
ing load are greatly reduced. The weight the platforms sufficient 
prevent any buckling the chords vertical direction. 

The large surface exposed the wind the deep chains and the 
double set trusses greatly increases the wind pressures. For each 
linear foot bridge there will about sq. ft. exposed the wind, 
giving wind pressure 400 lbs. 


CALCULATION THE SUSPENDED WIND TRUSSES. 


For determining the amount wind pressure transferred the 
cables the towers, the total load the bridge must known. 
The wind stresses these trusses are largest when the load smallest. 
But the stresses from moving load the wind trusses are largest with 
full moving load the ten tracks which uneven moving 
loads. writer, therefore, will assume moving load 000 
and dead load 000 lbs. per linear foot bridge. This 
total load lbs. per linear foot bridge. The dip the 
cables will assumed one-tenth the span. There are various 
reasons why smaller dip than one-eighth the span desirable 
with braced cables. The comparison designs with different dips 
can alone show which the best. One-tenth the span taken 
mainly because eminent engineer, who has undoubtedly made many 
calculations, has chosen this dip for his design for the Hudson River 
Bridge. this case the cables carry the towers wind pressure 
which about uniform per linear foot bridge. the wind 
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ure per linear foot bridge carried the cables, then 


where horizontal pull the cables, the span, and the 
defiection the center the span. the numerical values for these 
quantities are introduced into the formula, 140.4 

The wind stress the chords the wind trusses will nearly 
uniform throughout their length; will taken 000 lbs. per 
square inch net section tension, and the same amount, reduced 
column formula, per square inch gross section compression. 
the two stresses, only that one which gives the larger section 
used. The chords are every ft. The formula 


000 used, taking 60. Then the unit stress per 


square inch gross section will 8.75 tons. The lateral 
the wind truss, neglecting the effect the deformation the diag- 


onals and struts, will found from the formula, where 


this bridge, under the load and wind pressure assumed, therefore, 
about 12.4 ft. The cables carry uniform wind pressure 740 
lbs. per linear foot bridge the towers. The wind trusses would 
have designed carry wind pressure per linear foot 
these wind stresses there are stresses from moving load arising the 
same manner bridge with suspended stiffening trusses. These 
moving-load stresses increase the average shear the laterals about 
the amount that would produced wind pressure 960 Ibs. per 
linear foot bridge. The average moment the chords increased 
about the amount that would produced wind pressure 
810 lbs. per linear foot bridge. These stresses from the moving 
load the wind trusses could avoided making the connection 
the floor beams with the trusses hinged, has been done recent 
bridge across the Rhine, Germany. This, however, would detract 
from the rigidity the platform, therefore will not adopted here. 
the foregoing equivalent pressures assumed for calculating the 
weight the wind trusses, the following the chord stress the center 
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If, for all stresses combined, there taken unit stress 000 


per square inch, net, tension, and 000 108 compres- 


sion, the maximum chord section 210 sq. ins., gross. The average 
connections and surplus section near the ends the span, the weight 
the four chords becomes 530 Ibs. per linear foot bridge. Sub- 
stantial vertical posts, with the upper floor beams riveted between 
them, would required keep the two decks vertically above each 
other. The laterals, inclusive these posts, weigh about 970 
and the whole wind trusses 500 per linear foot bridge. 
Therefore, have suspended wind trusses weighing 500 com- 
pared with suspended two-hinged stiffening trusses weighing 800 
lbs., per linear foot bridge. The floor, with 50-ft. panels, however, 
would about 000 per linear foot bridge heavier than the 
floor for the 35-ft. panels bridge with deep stiffening trusses. 


The upper stiffening trusses formed the chains and their bracing, 
together with the suspenders, must now compared with the cables 
and suspenders bridge with suspended three-hinged trusses. Be- 
fore this comparison can made, some other features the design 
must determined. 

The shore spans may supported either from piers below from 
the rear cables. The former arrangement permits the 
the tracks one side the axis the bridge immediately beyond 
the towers. This necessary the New York approach near the 
bridge located west Eleventh Avenue. the shore spans are 
supported from the rear cables, the suspenders prevent the 
the tracks for considerable distance beyond the towers. come 
near the surface the terminal station, the New York approach 
should some distance north south before turning east. Land 
cheaper west than east Eleventh Avenue; this consideration may 
limit the choice between different designs. bridge with two equal 
approach spans carried braced cables would more beautiful, 
and, therefore, offers more interesting theoretical problem, though 
may not practicable. The writer, therefore, will assume two 
such approach spans, each 600 ft. long from the center each tower 
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the face each anchorage. avoid excessive bending moments 
the braced cables the approach spans, when either the main span 
approach span alone loaded, anchored bents will assumed 
the centers these approach spans. These fix the elevation the 
approach spans their centers, and have the effect that the bending 
moments the braced cables the main and approach spans are 
more nearly the same size. The cables can put rollers the 
towers, they may attached their tops. the latter case the 
towers should moderate width, otherwise their weight greatly 
increased bending stresses due changes temperature and mov- 
ing load. Broad towers have also the drawback that the span from 
center center towers thereby increased, the least clearance 
between the piers given law. Therefore, towers ft. wide 
the top and ft. wide the bottom will assumed. this case, 
the horizontal forces the direction the axis the bridge are very 
moderate, and, for the purpose comparison, may neglected. 
The attempt resist horizontal motion the cables the tops 
the towers means broad towers attached the cables adds much 
more the weight the towers than can saved the braced 
chains. The ends the wire-link chains will taken 100 ft. inside 
the anchorages and 360 ft. below their position the towers. the 
center the rear spans the cables are 270 ft. lower than the towers. 
The formulas derived Dr. Th. Schiiffer for the braced 
arches* will used for calculating the stresses due changes 
temperature. The main difference between the main span the bridge 
here considered and arch the motion the ends the main 
span the bridge, while the hinges arch bridge are fixed 
position. Another difference arises from the larger unit stresses and 
consequent greater deformations suspension bridge. 


will assumed that the wire chains are fixed 100 ft. from the 
face the anchorage. The exact dimensions the rear spans and 
the position the supports the anchorages and the tops the 
towers can given only design has been made. For these 
calculations ordinary hinge will assumed 100 ft. from the face 


*Published the Handbuch der Ingenieurwissenschaften,” Zweite Abtheilung. 
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the anchorage and the towers their center line. The relative 
position the important points the center line the rear stiffening 


that the changes tem- 
ae 
------- 


The intermediate bents the shore spans are oscillating bents, 
allowing horizontal motion the top. Their horizontal motion, due 


changes temperature, will =0.718 ft. The hori- 
zontal motion the tops the towers, due the expansion the 


891.9 891.9 
1200 850 
=0.78 ft. The total horizontal motion the tops the towers, due 


the change length the rear chains, 1.498 ft. 


chains between the oscillating bents and the towers, 


The change the height the towers produces opposite hori- 
zontal motion. the steel towers are assumed extend ft. 
above high water, they are about 460 ft. high the hinge. The op- 
posite horizontal motion the top tower, due the change 
0.116 ft. The total horizontal motion the 
top each tower, due changes temperature, therefore, 
1.498 1.382 ft. The change temperature changes the 


dip the main span, and, consequence, the tension the chains, 


height, 


and their length; the towers and the suspended arch the main span 
offer resistance against motion the tops the towers. All these 
causes reduce slightly the horizontal motion the tops the 
They will here neglected. 


TEMPERATURE STRESS THE CENTER THE SPAN; THE 


The formula giving the stress per square inch the crown 
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lbs. The larger the two stresses the inside chord the arch. 
The formula holds approximately for suspended arch. 

Position End Hinges Moving.—If the distance the end hinges 
would change with the changes temperature the same proportion 
the length the steel members the arch there would 
stresses from changes temperature. The same stresses those 
from changes temperature would produced change the 


distance the hinges the span. This fact enables 


calculate the stresses produced the expansion the rear cables. 
This expansion changes the main span 1.382 2.764 
twelve hundredth the main span 2.375 ft. The stresses produced 


the change length the rear chains, therefore, are 


times the temperature stresses, due the change length the 
chains themain span. The total temperature stresses, therefore, are 
367 and 394 per square inch. These stresses occur the 
center the span, the larger ones the upper chain. The results 
the calculation are somewhat too large, because some effects the 
deformation have been neglected. 

The stresses which arise from those changes the length the 
chains which are due uniform moving load could 
They amount about 40% those due changes 
temperature. This gives the total stresses due the change 
length the chains moving loads and changes temperature 
000 and 500 Ibs. per square inch. These results are some- 
what larger than the actual stresses with perfect hinges. The imper- 
fection the hinges, however, will more than balance the slight error 
the calculation. 

These stresses decrease toward the ends the main span, and 
would zero the hinges these were perfect, which, however, 
far from the case. temperature stress with perfect hinges 
would little more than two-thirds the maximum. 

The calculation assumes such adjustment the web members 
the suspended arches that the stresses here considered are zero 
temperature and mean load. practically impossible create 
this adjustment. Any deviation from gives larger stresses than the 
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calculated ones. the formulas used each the four chains 
assumed have the same section through the whole length the 
span, and the same section each the other three chains. 

apparent from the results the calculation the stresses 
due the change length the chains and from the essential simi- 
larity the structures that the bending stresses from moving load 
suspended two-hinged arches are approximately the same sus- 
pended two-hinged stiffening trusses the same span and depth. 
For the purpose preliminary estimate, will assumed that they 
are the results show that exact calculation must 
made determine the preponderance advantage between this and 
other designs, the labor calculating the exact stresses cannot 
avoided those who wish first-hand knowledge the subject. 
the results show very great advantage for other designs, this labor 
may saved. 


APPROXIMATE CALCULATION THE BRACED CHAINS. 


assumed that the maximum bending stress from moving load 
each chain 296 tons, the same for two-hinged suspended stif- 
fening trusses. 

The direct tension these chains, the center the span, 


The average bending stress the chains, due the change their 
length, is, the center the span, 500) 6750 per 
Through the whole span the average over 4500 lbs. 
per square inch. The writer will first calculate the section required 
for the chains resist the stresses direct tension and those due 
the change length the chains. The permissible unit stress 
the chains taken per square inch. The stress due 
the change length the chains averages 2.25 tons per square inch. 
This stress, far arises from moving load, does not everywhere 


920 tons. 


coincide with the other maximum stresses due moving load. 
allow for this fact, only 2.25 tons, 1.93 tons, will taken 
into consideration. This leaves for the direct tension unit stress 
33.07 tons per With this unit stress the section required 
for the four chains the center the span the 
ends the span, the section required 2408 The average 
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section required The largest bending stress 296 
tons each chain. make low estimate for the weight the 
chains, and allow for the fact that the maximum bending 
stresses not everywhere coincide with the other maximum stresses, 
the average bending stress will taken three-eighths the 
maximum (in the two-hinged suspended trusses the average 
bending stress 76% the maximum), 6296 2361 tons. 
This, with unit stress tons, gives 67.5 sq. ins. for each chain, 
270 sq. ins. for the four chains. The average section the 
four chains, therefore, 2302 270 ins. Allowing 33% 
for the weight the connections, and for the weight the shell, 
and considering that the chains the main span are longer 
than the span, the weight per linear foot bridge the chains the 
this weight, 1304 lbs. per linear foot bridge required resist the 
last-mentioned bending stresses the chains. These latter are the 
only stresses which there may considerable error; they are 
probably assumed too small, however, rather than too large. 

The wire-rope suspenders carrying the platform have larger stresses 
this design than design with suspended stiffening trusses. 
the braced-chain design the suspenders attached one floor beam 
must carry the maximum floor-beam load. the design with sus- 
pended stiffening trusses the distribute the load nearly uni- 
formly over the whole span. The load carried the suspenders 
the former case equivalent 40000 the latter, 
equivalent 000 Ibs. per linear foot bridge. The allowance for 
impact must also larger the former than the latter case. The 
weight the suspenders with their connections estimated the 
former 700 the latter, though the suspenders are longer, 
550 per linear foot bridge. 

The webs between the chains have stresses similar those the 
webs two-hinged suspended stiffening trusses. The former, how- 
ever, must consist double system adjustable tension diagonals, 
while the latter would consist riveted members resisting tension 
and compression. The diagonals the former must either soft 
medium steel, while the latter can made considerably stronger 
steel with higher unit stresses. The weight the webs between the 
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chains approximately 000 lbs. per linear foot bridge, against 
600 lbs. for the weight the webs two-hinged suspended trusses. 

The comparison can now finished. has been found that the 
weight carried the suspenders 300 per linear foot bridge 
less the braced-chain design than the design with three-hinged 
suspended stiffening trusses. The chains and suspenders the 
former design weigh 120, the latter the cables and suspenders 
weigh 600, lbs. per linear foot bridge. Allowing for the webs 
between the chains, the former design weighs 120 000 600 
300 220 per linear foot ‘bridge more than the latter. 

appreciate the difference between the two designs here 
considered, the fact must kept mind that the cables, suspenders, 
wire chains and their connections cost about twice much other 
structural steel. This makes the difference between the two designs 
for the main span equivalent difference 740 lbs. structural 
steel per linear foot bridge. 

The unit stresses wire chains cables and the structural 
steel the stiffening trusses (as far this the same kind) have 
impossibility calculating accurately the braced-chain design, and 
adjusting assumed the calculations, the unit stresses ought 
taken least less this design than the design with 
three-hinged suspended trusses, the same degree safety aimed 
at. 

This would make the difference economy between the two 
designs still larger. 

The calculation more exact stresses the braced chains would 
work months. view the great difference the cost 
the designs considered, and the small error which might found 
the results this approximate calculation, this work would 
unwarranted waste labor. 

Only the main span has here been considered. Any increase 
the weight the cables will affect the rear spans also. Any increase 
the weight the main span will affect the anchorages, towers and 
tower foundations. 

The advisability suspending the rear spans from the cables 
depends much upon the local circumstances governing the cost 
piers that cannot well discussed general way. actual 
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design the shore spans the Hudson River Bridge showed great 
preponderance advantage for spans supported from below. 

the rear spans are supported from the cables, the dead load only 
can supported. Most the moving load coming the rear 
span must carried it, the main span the same time 
unloaded. whole dead load the rear spans carried the 
cables, they must anchored down both ends, the moving load 
the main span will otherwise lift them up. span equal 
length half the main span will subject stresses about twice 
large those the stiffening trusses the main span. Therefore, 
most cases becomes advisable anchor the rear spans bents 
near the center, reduce the otherwise excessive stresses. The 
cases where the rear spans can with advantage suspended from the 
cables are very exceptional. 

Therefore, what follows, the writer will give methods for the 
exact calculation suspension bridge with three-hinged, deep 
stiffening trusses. The rear cables will assumed only their 
own weight, the rear spans being supported piers. 


THE CALCULATION THE STRESSES FROM 
THREE-HINGED STIFFENING 


the following will first assumed that the curve the 
cable is, and remains under all circumstances, parabola, then the 
tension the wire-rope suspenders supporting the stiffening trusses, 
though variable for different kinds loading, will always uniform 
over the whole length the span. After this, there will consid- 
ered separately the modifications produced the facts; first, that 
the stiffening truss flexible and under the influence mo- 
ments and shears, which produces similar deformation the cables, 
having the effect that the stresses the rope suspenders become 
different throughout the length the span; second, that the cables 
change their length under the influence changing stresses and tem- 
peratures, which causes rise the center hinge, This has the 
effect that the curve the cable, instead being one parabola, con- 
sists two parabolas which meet the center hinge angle. 
The cable, instead having horizontal tangent the center, has 
then two tangents the center rising falling against each other. 
The former these two cases, which would occur winter with 
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small load the bridge, the suspenders the center could take 


compression well tension, but slightly modified the fact 
that the suspenders are wire ropes. 


Calculation Stresses Stiffening Truss, Neglecting its Elasticity 
and the Rise Drop the Center the load, 


Fie. 

the distance, from the left end the span (Fig. applied, the 
following equations equilibrium obtain: 

1st. The sum all the vertical forces acting the truss equals 

2d. The moment, regard the center hinge, the forces acting 
the left half truss equals zero. 

The moment, regard the center hinge, the forces acting 
the right half truss equals zero. 

the end reactions due the load, are called and (Fig. 
5), the suspender pull per linear foot bridge produced the 


: 
| 
From these obtain 
The moment the distance from the left end is, for 


146 SUSPENSION BRIDGE STIFFENING SYSTEM. [Papers. 


From this follows that load, between and (Fig. 5), pro- 
duces positive moment all points between and 


load located the third sixth the span, counting from the 
left end, produces moment ata point the distance from the 


left end the span, follows from Equation (7) 


12 
letting smaller distance from the end produces 
negative moment, larger distance positive moment. 


then the moment positive. 


This equation indicates that equal the ordinate para- 

force, the left half span produces positive moments 
between itself and the center the span, and negative moments 
the whole right half span. Fig. gives the moment curves 
load, different positions the span. 


Shears.—The shear asection distant produced load, dis- 


then the load, produces shear, section from the 


MOMENT DIAGRAM 
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yA 


left end the span; when (1), loads the left this 


produce positive shears loads the right produce negative 
shears 


the shear negative; that is, load the left section produces 


Equation (1) gives that is, while the section, the shear 


which considered, moves from the end the center the half 
span. The which produces shear, this section, moves 


shear theright half span the distance from the right end the 
span produced distant from the left end the span 


from point distant point distant from the left end. The 


and positive for That is, load one half span 


produces negative shears any point between the outside end and the 
center the other half span, and positive shears between the center 
the other half span and the center the bridge. 

Fig. gives the shear curves due load, different positions 
the bridge. Figs. and will assist determining the positions 
the load giving the largest moments and shears. 


the following derivation the formulas for maximum moments 
and shears, load 000 Ibs. per linear foot truss, not more than 
000 ft. long, will assumed. 
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Positive Producing Compression Top Chords.— 
(See Fig. 8.)—To obtain the largest moment the distance from the 


left end, the moving load must not cover those parts the span where 
would produce negative moments may not long enough, 
however, cover the whole those parts the span where does 
produce positive moments The load assumed extend from 
point distant 000 ft. from the left end point distant from 
the left end, and the moment the point distant from the left end 
the value which gives the maximum The equa- 
tions equilibrium are: 


2 


which pull per linear foot; 
load per linear foot. 


From these obtain 


000 


2 


1400 


SUSPENSION BRIDGE STIFFENING SYSTEM. 149 


the foregoing derivation 1000 was assumed positive. 
That this may so, must equal larger than 280ft. 
let where the panel index counting from the end, 
equation for obtain 


introduce this value Equation (14) and replace 


15 


obtain introducing this value and reducing (for 8). 


For the load producing maximum positive moments extends 
from the end the span (See Fig. 9.) 


The three equations equilibrium are: 
2800p+ R—R,—wa=0 (20) 
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From these obtain 
800 


introduce this value into Equation (26) obtain, for 


a<8: 


Negative Moments.—(See Fig. 10.)—The equations equilibrium are 


Mea 


from (23) and (27) 


10. 
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7 
q 

7 


From these obtain 


P = Tao? | — + 1 800 +340 000 (37) 
from Equations (37) and (35), 
9 x 1 4002 1 1 eee ere eee 
Differentiating after and letting obtain, after 


introduce this value into Equation (38) obtain, 


Introducing from Equation (39) into Equation (35) obtain 
after reduction, 
Intrdoucing from Equation (39) into Equation (37) obtain, 
after reduction, 


196 


a)? 


The load extends from the right point distant 
2 
from the left end the span. (See Fig. 11.) 


Fig. 11. 
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The equations equilibrium are: 


R, = 32 (60 a)? ee eee (47) 


Positive Shears.— (See Fig. 12.) 


For this position load found, under the head negative 
moments, 


obtain from this, introducing for its equivalent 800 
and letting after reduction 


a 
12. 
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Negative Shears.— (See Fig. 13.) 


have found previously, for this position load, 


Equations (49) and (50), obtain 
(40 
Negative Shears: Second Alternative Loading.—(See Fig. 14). 
15< For this loading found previously: 


after reduction, 100 


Fie. 14, 


numerical calculation shows that this second kind loading for 
negative shears gives larger results than the loading above given for 
Negative Shears.—(See Fig. 15.) 29. The equations 
equilibrium are 


(51) 
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From these obtain 392 


For obtaining the maximum strains the diagonals, several values 


THE DIMINUTION THE STRESSES STIFFENING 
TRUSSES THEIR DEFORMATION. 


The stiffening trusses will deflect under the influence the moving 
load; consequence, the cables, which are parabolas long the 
stiffening trusses are straight, will change their shape, and the loads 
per linear foot bridge carried them uniform over the 
whole length the span. Where the stiffening trusses deflect down- 
ward, the load the cables will more, and where they deflect up- 
ward will less, than would the stiffening trusses did not 
change their form. 

For the purpose obtaining good approximation the actual 
stresses easily practicable, will assumed that the loads the 
cables are uniform above the moving load 000 ft. long and that they 
are also uniform above the unloaded part the bridge. The vertical 
deformation the cables will very nearly the same the vertical 
deformation the stiffening trusses below them, the slight change 
length the suspenders, due the unequal stresses them, above 
the loaded and unloaded part the bridge may neglected. 
obtain the difference load the cables above the loaded and above 
the unloaded parts the bridge, equate the deflection produced 
the cables the difference the loads different parts them, 
and the deflection the stiffening trusses produced their stresses. 
For the sake simplicity determine the deflection both the cables 
and the stiffening trusses 700 ft. from the end the loaded half span 
the stiffening trusses, taking the span the cables 800 ft. 
and the deflection one-eighth the span. further assume the 
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moving load 000 ft. long the center the half span. All 
the dead load, being uniform over the whole span, carried the 
cables, and produces stress the stiffening trusses. 

Fig. 16, the dotted curve gives the position the cables under 
unequal loading, the full curve that under equal loading. The shaded 
area gives the load carried the cables. 


16. 


the moving load per linear foot extending from 
then have, accordance with the above assumptions uniform 
the cables and larger load, say, per linear foot bridge acting 
the part the cables. the stiffening trusses have, 
the parts one uniform upward pull per linear foot 
bridge, and another uniform downward pull per linear foot bridge 
over the part this latter part, the upward force from the 
cables per linear foot bridge larger the amount, than the 
remainder the span; the downward force from the loads larger 
the amount, per linear foot bridge than the remainder the 
span. The resultant downward force different from the 
force acting the remainder the stiffening truss the amount, 
per linear foot bridge. the load per linear foot were the 
same over the whole length the cables, then this difference would 
instead That is, the effect the difference, the 
load per linear foot the different parts the cables equiva- 
lent equal diminution the moving load acting the stiffening 
trusses. 


For the purpose obtaining the change the deflection the 
cables: 
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Let vertical reaction the top the left tower, due 
the cables the main span; 

the horizontal reaction; 

the lowest point the cables; 

=the distance the lowest point the cables from the left 
tower. 

these two equations obtain: 


After introducing the values for and from the foregoing 


After introducing and from the foregoing equations, 
obtain for the ordinate the point the parabola, distant 
700 ft. from the left tower: 


the same amount load the cables above assumed were 
equally distributed over their length, the dip would h,, and the 
ordinate the points the cables 700 ft. from the ends the span 


the difference, h,, may neglected. The change the ordinate 
the cables 700 ft. from the left tower, therefore, 


588 320 
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equation, obtain 

the change the ordinate the cables 700 ft. from the left 
tower, due their unequal loading compared with equal loading 
the same amount. This must equal the deflection the stiffen- 
ing trusses directly below, caused the stresses due the given 
loading. 

This deflection, calculated from stress sheet the stiffening 
trusses, 2.5 ft., and equal these values are intro- 
duced into the foregoing formula for obtain: 


The dead load per linear foot bridge each side the axis 
000 and the corresponding moving load 800 lbs. per linear 
foot bridge. The latter 1000 ft. long. Since the downward 
forces acting each truss are equal the upward forces acting 
it, have: 

The two end reactions and the stiffening trusses are alike 
and opposite for this kind loading. After the introduction the 
value from the previous equation and reduction, the equation, 
therefore, becomes 128 and, from this and the previous 
equation, 844 The result, therefore, that the cables 
each side the axis distribute and each stiffening truss 956 
lbs. the total moving load 800 lbs. per linear foot bridge. 

can shown lengthy argument, which the writer will not 
introduce here, the assumption made that the loads acting the 
cables are uniform over the loaded part the span, and also uniform 
but different over its unloaded part not quite correct. The method 
here used for finding the part the moving load which distributed 
the cables, therefore, approximate only. 

the case deep stiffening trusses, the diminution the stresses 
from moving load, consequence the deflection these trusses, 
amounts about one-eighth the total stress which would exist 
the trusses were rigid, one-seventh the stresses obtained the 
stiffening trusses. error 10% this correction, therefore, 
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amounts only 1.4% the stress obtained. The method, there 

fore, may used for deep trusses without serious error. For very 
shallow trusses would objectionable, the error there would 
large the final result. Very shallow trusses, however, can 
only used for highway bridges. Center hinges them are super- 
fluous. 

The results here obtained, regard the relative economy 
three-hinged and two-hinged stiffening trusses and braced chains, 
apply only bridges about the dimensions the example chosen 
for the comparison. 

The formulas given for the calculation the moving-load stresses 
stiffening truss three hinges apply only truss 800 ft. 
span with panels ft., and with moving load tons per 
foot, 000 ft. long less. The formulas can easily changed 
suit different number panels different amount load. The 
manner obtaining the formulas given, and can applied any 
length span and any length load. 

The formulas given have been repeatedly checked, first Mr. 
Ludlow Gould, then Mr. Edwin Duryea, Jr., and Mr. Alfred 


Noble. They were used making the stress sheets repeatedly 
referred to. 


The trusses here considered differ from ordinary trusses, for which 
the usual unit stresses are appropriate, not only the unprecedented 
span, but other characteristics which have important bearing 
the selection the unit stresses. All members these trusses are 
subject opposite stresses nearly equal amounts. The stresses 
one kind are the consequence upward pulls the suspenders 
above the unloaded parts, which are excess the weights directly 
below. These stresses reach the trusses very indirect way, 
they travel from the moving loads the nearest suspenders into the 
cables, through these other suspenders and through them the 
unloaded parts the trusses. The maximum stress one kind, even 
the floor-beam suspenders, due the co-operation loads 
least six tracks. The maximum stress the other kind due toa 
definite position ten trains maximum weight. all other mem- 
bers, except the floor-beam suspenders (which need special unit 


| 


Papers. SUSPENSION BRIDGE STIFFENING SYSTEM. 159 


stresses), both kinds stresses only occur the coincidence ten 
trains maximum weight definite position the bridge. 
peculiarity the stiffening trusses that any load the wrong place 
diminishes the stresses instead increasing them. 

assist the judicious selection the unit stresses the writer 
will give figures rough approximation the frequency occur- 
rence given fractions the maximum stresses. For this purpose 
estimate the number trains maximum weight required. 

The freight trains 1500 tons would, ever, rarely the 
city, and would probably never leave the city. will assumed, 
however, that two such trains will pass each way daily, and 150 
trains per day half this weight each track. 

the long-distance passenger tracks, will assumed that 
there are each track daily trains 750 tons, and 120 daily trains 
half the weight. 

the six tracks connected with the elevated and underground 
roads New York will assumed that there are each track 
trains maximum weight per hour for four hours each day, and 
trains half weight per hour for the remainder the day. 

These assumptions are somewhat arbitrary, but, undoubtedly err 
excess rather than deficiency. The street-car tracks will have 
practically uniform loads over the whole span, and need not 
considered here. 

Each train will produce maximum stresses any one member only 
one position; but will produce stresses near the maximum 
neighboring positions. All trains will produce important stresses 
one kind any given member during about 800 ft. their motion. 
speed ft. per second will assumed. train, therefore, 
will produce important stresses during not more than seconds. 
All the freight trains are assumed crowded into hours each 
day. The two freight tracks are assumed the center between 
the trusses; the two long-distance passenger tracks are assumed 
one side, between the freight tracks and the trusses. 

There would one eastward freight train maximum weight 
position produce its share the maximum stress one kind 
any member for less than seconds during each hours, for 


the total time. There would two freight trains maximum 
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weight the proper position the bridge produce their share 


the maximum stress one kind any member the trusses for 


the total time. While the former event occurs twice day, 


the latter occurs only once 540 days, once 1.48 years. This 
combination produces less than the maximum stress the 
stiffening trusses. 


the long-distance passenger track near one truss there one 


train maximum weight for 400 seconds every hours, for 


the total time. This train produces stress the rear truss 
less than 18.22% the maximum stress during this time. coin- 
cides the proper position with the two freight trains producing 
44.1% the maximum stress less than once 1.48 216 320 
years. The stress due this coincidence less than 62% the 
maximum stress. 


light passenger train the other long-distance passenger track 
for the time the proper position the bridge produce 


stress not exceeding 9.8% the maximum stress. stress 72% 
due this occurs less frequently than once 320 
520years. heavy suburban train track nearest the truss 
considered occurs during four hours each day for one-third the time 
produce stress not exceeding the maximum 
stress. stress 77.5% due the combination all the preceding 
trains occurs less than once 520 103 years. 

take heavy freight trains the two freight tracks and light 
passenger trains the passenger tracks near the truss considered, 
find that the maximum stress occurs less than once years. 

take the four hours heavy suburban traffic, find that 
there one train proper position produce large stresses for 
the time, two trains for the time, trains for the time, 
trains for the time, trains during the time, and trains 
during the time. The last combination once day, and 
produces 45% the maximum stress one the trusses. The two 
heavy freight trains coincide during these four hours once years. 
stress equal the maximum occurs less than oncein 4.5 
years. heavy passenger train the track nearer this 
truss combined with the last combination obtain 96% the 
maximum stress once 180 216 years. The maximum 
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stress itself, according the assumptions made, would occur once 
687 000 216 148 years. The frequency occurrence 
the various percentages the maximum stress here given, evidently 
much exaggerated has been assumed that each train will produce 
its greatest effect for seconds. 

The experiments, which show that the frequent application 
opposite stresses possible break bar with much smaller 
stress than only one kind stress used, therefore, bearing 
this case. The theoretical maximum stress may occur once the 
lifetime the bridge, but even One 
therefore amply justified dimensioning the stiffening trusses 
considering only that maximum stress which requires the larger sec- 
tion. Impact the main diagonals and chords this bridge isa 
practically negligible quantity. The maximum wind stresses are also 
rare occurrence, and their coincidence with the maximum moving- 
load stresses extremely remote. 

The maximum stresses, therefore, may treated they were 
dead-load stresses only one kind. For dead-load stresses two-thirds 
the elastic limit test specimens generally considered safe 
stress. The steel the stiffening trusses has been assumed have 
ultimate strength 000 000 Ibs., and elastic limit 
000 lbs. per square inch. stress 000 therefore, would 
safe unit stress, all the stresses were considered. The weight 
the members, and the wind pressure them, produce bending 
stresses which were not considered dimensioning. allow for 
these stress lbs. per square inch, net section, has been 


used for tension, and 000 108 was taken the unit stress 
compression. For moving load alone the corresponding unit stresses 


were 22500 and 500 


For the cables, wires ultimate strength least 200 000 
and elastic limit 170 000 lbs. were assumed. The wirecouplings 
should have least the strength the wires. 

the cables are properly designed, that the bending stresses 
them are small amount and known with certainty, unit stress 


000 Ibs. per square inch perfectly safe, the bending stresses are 
neglected. 
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Discussion.* 


office building has been compared city town, and the human 
frame, and had the latter been the human body, the simile would have 
been most apt, for the human body dwells each being individually, 
and that structure each being takes intense interest, devising means 
strengthen and repair any inherent temporary weakness and 
keep the same complete condition resist the passing storm 
the inevitable decay time. 

The structural engineer has with the skeleton framework 
upon which the architect rears his flesh and beauty wall and orna- 
ment, but the consulting mechanical engineer given the duty 
caring for the brain, lungs, heart, veins, muscles and sinews which 
give the whole its mechanical life and fit man’s uses and needs. 

the creation and design the actuating mechanisms that 
this interesting paper has been devoted, and the writer deems fitting 
add his chapter the volume. 

The surest method proportioning the amount boiler power 
the various machinery, extending them over range twenty-four 
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hours, during the several seasons the year, meet the most severe Mr. Clarkson. 


operated the same time, giving the maximum power generated. 
The amount reserve power must determined the method 
operation, available space, and special conditions overcome 
each installation. 

The heating plant, matter how carefully calculated and designed, 
will often seem inadequate during the first winter operation, 
the greater portion its work being the consumption coal eva- 
porate the moisture from the walls, floors, due the necessary 
use great quantity water, and the soaking rain, during the 
course construction. 

Ventilation, although not usually considered, one the most 
important items office-building construction. The writer, after 
twelve years’ residence building* having ventilation for each office 
and other room, has just completed year’s residence unven- 
tilated The presence and operation the ventilation 
system the first building was not particularly noticeable, but its 
absence the second building extremely noticeable, and there 
marked difference favor the first building. 

The ventilation system should not made part the heating 
system, neither should the heating the building dependent 
thereon, otherwise necessary operate the ventilating system 
all times, whether the building occupied vacant, with the conse- 
quent wasting coal due drawing cold air from out-doors, heating 
it, and distributing throughout the building. 

The toilet-room ventilation best accomplished, and the most 
effective results are obtained, removing the air from the room 
through the rear portions the closet and urinal stalls. This method 
causes constant flow air toward the source odor, thus prevent- 
ing its dissemination throughout the generalroom. The registers also 
present neater appearance, with chance larger and more 
efficient outlet than could obtained the method connecting 
directly the china fixtures. 

The toilet-room ventilation should kept separate from 
the general ventilation the rooms and hallways, the draught the 
main flues and ducts being controlled separate fans aspirating 
coils. 

necessary make provision fcr the maximum operating load 
for electric lighting and electric power, and this variable quantity, 
dependent upon the liberality the installation and the particular 
tenantry the building. The writer believes that the maximum load 
the average installation should 85% the installed fixtures. 
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hours, during the several seasons the year, meet the most severe Mr. Clarkson. 


conditions combination theseveral load-lines, ofthe machinery 
operated the same time, giving the maximum power generated. 
The amount reserve power must determined the method 
operation, available space, and special conditions overcome 
each installation. 

The heating plant, matter how carefully calculated and designed, 
will often seem inadequate during the first winter operation, 
the greater portion its work being the consumption coal eva- 
porate the moisture from the walls, floors, due the necessary 
use great quantity water, and the soaking rain, during the 
course construction. 

Ventilation, although not usually considered, one the most 
important items office-building construction. The writer, after 
twelve years’ residence building* having ventilation for each office 
and other room, has just completed year’s residence unven- 
tilated The presence and operation the ventilation 
system the first building was not particularly noticeable, but its 
absence the second building extremely noticeable, and there 
marked difference favor the first building. 

The ventilation system should not made part the heating 
system, neither should the heating the building dependent 
thereon, otherwise necessary operate the ventilating system 
times, whether the building occupied vacant, with the conse- 
quent wasting coal due drawing cold air from out-doors, heating 
it, and distributing throughout the building. 

The toilet-room ventilation best accomplished, and the most 
effective results are obtained, removing the air from the room 
through the rear portions the closet and urinal stalls. This method 
causes constant flow air toward the source odor, thus prevent- 
ing its dissemination throughout the generalroom. The registers also 
present neater appearance, with chance larger and more 
efficient outlet than could obtained the method connecting 
directly the china fixtures. 

The toilet-room ventilation should kept separate from 
the general ventilation the rooms and hallways, the draught the 
main flues and ducts being controlled separate fans aspirating 
coils. 

necessary make provision fcr the maximum operating load 
for electric lighting and electric power, and this variable quantity, 
dependent upon the liberality the installation and the particular 
tenantry the building. The writer believes that the maximum load 
the average installation should 85% the installed fixtures. 
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The rating” engine and dynamo varies with the 
viewpoint the several parties interested the machinery, and the 
consulting engineer must determine, from the conditions met, 
the particular sizes and number units most advantageous the 
installation. obvious that machinery working ordinarily its 
maximum capacity cannot carry and 50% overload, and machinery 
meet such additional calls must installed, under ordinary condi- 
tions, operate that much below the maximum output. If, however, 
the proper rating” taken the point greatest economy the 
engine, and the heating limit the dynamo kept within the range 
35° Cent. above the surrounding atmosphere, the conditions 
and 50% overload for varying periods can taken care without 
undue waste operation risk damage the machinery. 

The conveying and disposing sewage from fixtures below the 
sewer level can accomplished with less risk stoppage, and more 
ease operation, the motive force compressed air applied directly 
the vessel holding the mass disposed of, rather than the 
use pump operating from tank. the use compressed air 
the working parts exposed corrosion and clogging are reduced 
minimum, and the operation the machinery cleanly, and with 
facility for repairs. 

The matter fire-protection problem also contingent upon the 
uses and tenantry the building. The installation fire-extinguish- 
ers not always recommended, for, many instances, they are 
allowed become neglected and inoperative, while, best, few per- 
sons are aware the nature and proper use such appliances. 
fire-extinguishers are installed, they should given frequent atten- 
tion fittings and contents, and they should accompanied 
directions their proper use printed bold letters. 

The installation vertical fire-pipe, with hose each story, 
the usual method fire-protection, but this seldom erected with 
complete facilities. The top the line should connected tank 
the highest point the building, such manner that the line 
all times filled with water, and the bottom the line should 
connected the largest pump special fire-pump the 
machinery room, with side connection, outside the building, for 
the connection the apparatus the city fire department. With 
proper signaling apparatus from each hose outlet directly the 
location the pump, and the introduction the necessary check- 
valves, the fire-line should always ready for instant service, with 
possible supply from three sources, varying the extent the fire. 

The use automatic hose-reels, those which the revolving 
the reel opens the valve and turns the water supply, not 
recommended. More damage can result from the uncontrolled water 
than the fire can accomplish the few seconds necessary turn 
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hand-valve. The use sprinklers office buildings also inadvis- Mr. Clarkson, 


able, for the same reason, 

The most effective fire-protection careful watchmen, with regular 
fire-drill all employees. 

The elevator service should considered vertical street car 
system, the hatchways and guides corresponding the streets and 
rails; and the operation the cars must considered upon similar 
lines. would manifestly impossible operate street railway 
with any degree efficiency and carrying capacity, the cars were 
expected run such speed and under such control that stop was 
possible every ft., yet this expected elevator service where 
the cars stop each floor. 

The problem may solved dividing the building horizontally 
into sections, and providing for each section cars such size and num- 
ber will accommodate the average maximum number passengers 
from each, with the addition two more cars stop all floors 
all sections. 

The use such arrangement requires certain education the 
public, but, with the tenants guides, the outside public soon learns 
the special arrangement each particular building. 

The elevator cars and enclosures should arranged give the 
greatest facility loading and unloading. This best accomplished 
double gates, opening the whole width the car, and the use 
signalling apparatus directing the operator when two more stories 
away from desired stop. mechanism introduced operate the 
doors, should controlled separately from the mechanism con- 
trolling the movement the car, and the equipping doors and 
gates with devices prevent the starting the car until the gates are 
firmly closed and fastened should insisted upon. 

The area the cars should not less than ft. and the 
maximum speed should not exceed 500 ft. per minute, for the safety 
devices must set operate speed greater than that ordinary 
running, and running speed over 500 ft. per minute the car 
will acquire too much momentum before the devices are brought into 
action, which may result serious damage, even though all known 
safety devices are use; this particularly the case the operator 
should lose control the car near the bottom the hatchway, unless 
the hatchway fitted with air-cushion. 

The question motive power for the elevator system admits 
many varying answers, and the condition operation important 
factor reaching conclusion the most advantageous power. 
With hydraulic power, the question resolves itself into the method 
used. 

One the smoothest running forms hydraulic elevator that 
the direct ram plunger type, which, though there are limits 
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its use, available for heights 200 ft. and speeds 600 ft. per 
minute. This form elevator combines safety, with economy 
operation and repairs, and minimum space occupied. 

type hydraulic elevator the vertical cylinder, which 
smooth running, and economical space, but care must taken 
provide means remove the accumulations air from the cylinder, 
otherwise the car will rebound each stop. 

The type hydraulic elevator probably greatest use that 
with horizontal cylinder, and while not economical floor space, 
has many advantages commend its use, its capacity being limited 
only the length the cables obtainable and the ability con- 
struct cylinders the desired length. With this form elevator 
care must taken provide means support the long horizontal 
cables when the piston its maximum extension, otherwise the car 
will rebound suddenly stopped. 

Where the conditions are such that the use hydraulic power 
impossible, the electric elevator available; but the electric elevator 
requires constant attention, and successful operation depends upon 
the contact many hundred small wires, any one which may 
become loose and disable the apparatus. 

electric power more accessible than steam, the combination 
electrically driven pump with hydraulic elevator makes in- 
stallation economical operation and combining the economy elec- 
tric power with the simplicity the hydraulic cylinder. 

Other items lesser importance, such distribution cooled 
drinking water, filters, telegraph and telephone communication, time 
distribution, watchman’s clocks, etc., vary that they must 
solved suit each structure, and are any fixed rules. 

all the foregoing supposed that the architect will co-op- 
erate with the engineer, and provide ample space for the installation 
all necessary machinery, and that the owner will provide 
cient number skilled attendants operate and care for the appa- 
ratus. Many times, however, does every engineer find that must, 
save his reputation, either antagonize the architect, obtain suffi- 
cient space, the owner, obtain permission install machinery 
sufficient size and construction, forced abandon the work en- 
tirely; every foot space devoted machinery, ventilating 
etc., being deemed much loss the money-earning value the 
building. 

Joun Am. Soc. (by letter).—This paper and the 
discussions contain enough matter show that the mechanics 
the modern office building are sufficient constitute art, and re- 
quire for their proper treatment the aid specialist this line 
mechanical engineering. With reference the steam heating the 
tall office building, several factors seem require consideration: 
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(1) The volume cubical contents the building. 

(2) The exposure dead wall surface and glazed apertures. 

(3) The ceiling height stories. 

(4) The construction dead wall (whether solid with defined 

The minimum temperature the atmosphere for given locality, 
and the maximum velocity winds considered, must also 
enter into any formula which undertakes provide mathematics for 


the steam other methods heating. 


The influence light-wells and elevator shafts forming up- 
cast, and leaks around door and window frames and sash withdraw- 
ing warm air from the surrounding rooms, must have effect the 
cost heating, although the ventilation thus afforded should con- 
sidered advantage the occupants the building. 

The indirect system heating, viz., drawing fresh air from the 
outside each room floor around the steam radiators distributing 
the warm air through the rooms and withdrawing through ventilat- 
ing pipes ducts, has the advantage frequent change the air 
inspired the tenants, but the matter coal charges will usually 
the most expensive system heating maintain. There 
good reason why this system cannot successfully operated, but the 
cost introduction and operation doubtless opposes its more exten- 
sive use modern public buildings. 

High fuel economy cannot expected the power required 
operate the elevators, when, within few seconds, the loads vary from 
load all maximum; but some system which will admit stor- 
ing energy during the periods low work, given out during 
periods high work, storage batteries, water tanks air receivers, 
should give the best economy, although such systems will not 
adapted handle rapidly heavy loads quickly repeated. Hydraulic 
elevators, arranged consume water proportion the load han- 
died and the distance traveled, should represent the least unavoidable 
loss between the development and application power. Whether 
such elevators have been reduced practice the writer does not 
know, but efforts this direction were made more than twenty years 
ago. Such system, supplied from the city mains, should eco- 
nomical elevator power, provided the water rents are moderate. 
Electric elevators supplied from commercial currents are econom- 
ical consumption power, and should consume current approxi- 
mately proportion the load handled and the distance traveled. 
Local conditions must control each case, and rule universal 
application can laid down for the source elevator power. The 
fact that electric current needed for illuminating the modern 
office building, and that this current can usually supplied more 
cheaply the building than connection with cur- 
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rents suggests the further development the electric system pro- 
vide power for the operation the elevators and other motion machin- 
ery the building. 

There are one two features the modern office building, not 
engineering nature, which possess interest alike the investors 
and patrons such structures, viz., the financial returns upon invest- 
ments such enterprises, and the economies and advantages the 
occupants. 

While the financial returns must necessarily vary with the value 
ground and improvements, and the location, and with the character 
the business conducted the tenants, still has happened that thus 
far such buildings are promptly and steadily tenanted people who 
rarely default their rents; and, upon the assumption that the own- 
ers have proportioned the rents the gross investment and main- 
tenance charges, fair believe that such buildings are usually 
profitable sources investment. the same time would 
general interest compare two columns figures, one containing 
the interest, and other fixed charges due the invested capital, and 
the operating and maintenance charges, and the other the gross 
income from rents. Some these buildings, well known, have 
cost more construct than certain prosperous short lines railway, 
and many them have been built syndicates corporations 
organized quite the same manner railway corporations, 

The fact that such buildings find tenants, even before they are 
ready for use, suggests that the tenants find the use such buildings 
profitable, are willing pay for the extra comforts and conve- 
niences which they afford. 

Contrasting the old-fashioned office quarters, with their poor light 
and heat, and their generally uninviting appearance, with the modern 
conditions, suggests that, aside from the contracted space which now 
often made answer for formerly large rooms, there are advant- 
ages tenants for which they are willing pay, and for which some 
benefits are received expected. 

The general construction and finish the rooms the modern 
office building enable the tenants dispense with certain accessories 
the old-style quarters which represent some gain and much com- 
fort. Steam heat, lavatories, vaults, telephones, mail chutes and 
elevators save money time, and their maintenance the owners 
the property relieves the tenant much annoyance and labor which 
was his under the old system. 

some respects there strong resemblance between the modern 
office building and Pullman sleeper. both, the floor space more 
contracted than one desires, but this inconvenience partly, not 
wholly, offset the conveniences which accompany each. both, 
the effort made satisfy allthe usual and probable requirements 
the occupants with the least sacrifice and space. 
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The assembling the modern office building many businesses Hill. 


like kinds promises distinct advantage both the user the 
building and his patrons. Thus, Rookery,” Chicago, for 
example, contains collection offices largely interested the pro- 
duction use iron, steel and similar materials, and industries 
akin these. 

Two things, however, contribute essentially the commercial 
success the building; the high-speed elevator and the telephone. 
Indeed, the elevator the germ from which the sky-scrapers have 
sprung; without the elevator such buildings would impossible; 
and, the needle with eye the point the feature the sewing 
machine, likewise the modern high-speed elevator may said 
provide the commercial foundation for the modern office building. 

The writer’s experience with modern office buildings has been that 
tenant, and, from this point view, surprising with how 
little space one can conduct his work when has to, and how much 
the litter about engineer’s office can neatly and compactly 
stowed away and held for future reference space cramped. The 
evolution business conveniences not limited the well-lighted 
and well-heated office building, with high-speed elevators making the 
upper floors almost desirable those lower down, but carried 
into the necessary furniture such buildings. Compactness and 
directness characterize all steps taken develop and furnish the 
modern office, and this underlying doubtless has its effect 
the mental faculties the occupant, suggesting the same use 
and application his time and energies does the space and 
conveniences hand. 


Am. Soc. (by letter).—Some Mr. Furber. 


Mr. Bolton’s remarks indicate that recognizes, what other keen 
observers have already recognized, that the high, steel-skeleton office 
hotel building not simply architectural problem, but prob- 
lem which the architectural treatment but one the co-ordinate 
parts the design. 

The architectural treatment not and should not considered 
the controlling factor—though generally is—in the design this 
modern embodiment concentrated facilities for administrative 
business communistic living. 

buildings this character very little thought will required 
perceive that the architectural design not the controlling factor, 
and therefore should not allowed fix the conditions, which all 
other parts the design should conform. illustrate this 
idea: The architectural design can changed, almost infinite 
number times, without the engineering essentials being 
changed all, and with only such changes the structural design 
may required locally the changed architectural disposition 
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the materials composing the walls, the truth this proposi- 
tion recognized, evident that extended argument required 
show that the present method wrong, putting the hands 
the individual designer the the final decision all matters 
design; and the truth this proposition can admitted and acted 
upon without any way belittling making light the architectural 
problems, which are great importance, and should only en- 
trusted broad minds and capable hands. For long appearances 
continue factor human affairs, and long beauty 
line and form appeal our sense intellectual fitness, just long 
will the architectural problem worthy the most careful consid- 
eration. 

The recognition the fact that the architectural part high- 
building construction not the governing factor gives excuse for 
slighting this part the design, but should also recognized that 
the architectural problem, its specific relation high-building con- 
struction, can worked out rational solution only when the 
limits which bound are defined the factors which actually should 
control the whole. High steel-skeleton building construc- 
tion may defined engineering work with architectural 
accompaniment. 

perhaps already evident that order that each the elements 
entering into the design whole given proper recognition, and its 
due value factor, the chief designer should man capable 
judiciously passing upon the claims each these elements pre- 
cedence. Experience has shown that the man who owes his training 
exclusively the Art School and its influences cannot will not con- 
sider the engineering side the problem. The men who spell their 
art with capital deplore Science, necessary evil, which disturbs 
their mental repose; and, not evil, then bore, which inter- 
feres with and places practical obstacles the way their flights 
fancy. Mathematics and Science are looked upon men this type 
matters formulas, rule-of-thumb and mechanical routine, mat- 
ter learned out book, which can mastered about the 
same way that one learns recite piece verse prose, one 
learns trade. Men this type not think that imagination enters 
into the study practice science, and particularly the science 
engineering, and look upon themselves the only rightful possessors 
the wings flight imagination. They have conception the 
trained imagination required comprehend the higher mathematics, 
nor the sustained and logical derivatives the product thought, 
obtained from mathematical investigation. Having appreciation 
that they treat the demands Science with scant consideration. 
is, therefore, hardly expected that the graduate the Art School 
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only whose whole mental training has been given the study Mr. Furber. 
alone the relative values the play light and shadow, the bal- 

ancing solids and openings, the study the appearances things, 

the art seeming, can qualified pass upon problems which 

deal with realities with things they are. works magnitude, 

under the guidance such minds, the structural and mechanical parts 

the design are often sacrificed supposed requirements Art; and 

the result incongruous composite the total elements the 

design, and, necessarily, failure. 

Another type mind which unsuited for the position designer- 
in-chief that type which has appreciation art and beauty, 
and has other ‘‘measures” than those ‘‘economy” and 
ciency.” This type, while useful large way counterweight 
and standard comparison, often misses the best solution, pos- 
sibly never attains it, problem this character, the narrow 
view takes the things with which not familiar, and, reason 
one-sided training, not fitted intelligent and impartial 
judge the various elements entering into composite and complex 
design. 

The designer best qualified for this important position designer- 
in-chief evidently one who has knowledge the broad essentials 
and limitations the various parts the design, the judicial tem- 
perament permitting the balancing advantage against disad- 
vantage, breadth mind enabling comprehensive view 
taken, coupled with courage and decision; with all these qualifications, 
governed broad and catholic love beauty all its manifesta- 
tions—not only beauty form and line, which evident and can 
readily comprehended, but the more subtle beauty Science 
and its results. 

This combination qualities not impossible one, or, fact, 
necessarily very rare one. realized, perhaps, more definitely 
the scholarly engineer, whose acquaintanceship with facts and laws 
governing matter accompanied with broad knowledge the fun- 
damental requirements Art, and him must eventually come the 
position Master Builder. 

the composite design one these engineering-architectural 
problems analyzed, will seen admit two main sub- 
divisions: 

(1) The engineering design; 

(2) The architectural design. 
The engineering design can subdivided into its structural and 


mechanical components: The structural component, comprising the 
foundations and superstructure, including the stability the struct- 
ure against vibration, wind forces, fire and corrosion. Under the 


head structural design should also come the planning the floor. 
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areas and spaces, with all their subdivisions. Usually, the floor plan 
laid out the architectural designer without reference the struct- 
ural design, and this results frequently poor and expensive con- 
struction. The consideration the floor plans and the structural de- 
sign should take place the same time—and preferably the same 
mind, any rate minds working harmony, for the floor plan 
and the structural arrangement are truly dependent each other. 
The arrangement the floor not strictly architectural problem, 
though frequently such; itis also scientific one, 
one which all the factors can determined and balanced one against 
the other, and equation arrived figuratively, from which result 
can obtained which rests upon determined facts, and not upon mere 
whim, prejudice predilection. Daylight has certain carrying and 
distributing power which does should determine some the dimen- 
sions rooms. 

Transportation facilities and convenience access determine the 
local arrangement the office areas around the elevators, rather the 
location the elevators with reference the center 
the office areas. The economic location lavatory fixtures requires 
the grouping these fixtures around common drainage and water 
supply which turn demand certain broad arrangements 
lavatory rooms and fixtures, usually not difficult comply with. 

The lighting and heating systems require distributive local centers, 
and sub-centers, which should bear certain relations the groups 
offices and sources supply. 

Not infrequently, the floor plan decided upon and then turned 
over the structural designer with instructions that nothing can 
changed. This results sometimes the use structural expedients 
which are expensive and structurally unsatisfactory, and which could 
have been avoided appreciation the relative values each 
these matters. The consideration the scheme, also, from one stand- 
point only, often results the sacrifice the best arrangement the 
mechanical equipment. 

When the planning the floors and the structural design under 
discussion the fire-proofing and rust-proofing should also consid- 
ered. not uncommon thing find the fire-proof covering cut 
away get door window frame, some piping that has been 
overlooked not considered when the planning was under considera- 
tion, and for this there excuse, unless haste preparing the plans 
—due fault the designer—is given. 

Fire-proofing generally given but scant consideration, and rust- 
proofing little, any, and for this neglect adequate excuse can 
given. The fire-proofing seldom considered part the design, 
but taken care general methods allowances over the dimen- 
the beams, girders and columns. The intelligent designing 
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fire-proofing demands knowledge the weakening effects heat Mr. Furber. 
steelwork. The maximum strength iron about 400° Fahr., 
and there loss strength about Ibs. per square inch 
section for every increase 100° temperature. knowledge the 
rate transmission heat through various substances and dead air 
spaces, and knowledge the resistances various materials the 
action fire and water, separately and little knowledge 
these various matters—will sufficient show the insufficiency 
many the present methods, and the inadequacy many the 
materials used for this purpose. Porous semi-porous terra-cotta 
properly made and burned probably the best material use, but, 
manufactured to-day, too thin, and the standard beam 
erings, with thickness only in. over the lower flanges the beams, 
are absurd, and the column coverings and the methods fastening 
them the steelwork are but little better. 

The question rust-proofing seldom considered, and often 
entirely ignored. The rusting iron such familiar fact that 
surprising how little attention paid dollars are 
being invested yearly buildings the durability and stability 
which are entirely dependent upon the iron framework, yet, beyond 
giving the metal-work coat paint, nothing done. The fact that 
Portland cement preserves iron from corrosion now well known, 
and the chemistry behind this fact should well known. Rust 
caused three factors working together, viz., water, acid, and 
oxygen. these three factors are not allowed act co-ordinately, 
rusting cannot take place. Portland cement, because product 
lime, furnishes base which neutralizes any acid likely pres- 
ent under ordinary conditions, and therefore any water which may filter 
through can harm. This fact acted upon the use steel 
the foundations buildings below the water line, but little use 
made the knowledge above the cellar floor. 

The mechanical component the engineering design, comprising 
the steam power plant for operating the elevators, the lighting, heating 
and ventilation systems, and the layout each these parts; the 
lighting system, consisting dynamos, distributive wiring and stor- 
age battery; the heating system, consisting the distributive piping, 
etc., with the fans and ducts required supply the heat and air under 
pressure, and remove the foul air; the operating mechanism the 
elevators; the water supply for individual and general uses and fire- 
protection; the drainage system, and the telephone and telegraph wire 
systems; should all considered and tentatively laid out before the 
final plans are decided upon. 

The requirements each these subdivisions the mechanical 
design require most careful study, and, they are vital part the 
design whole, they should laid out accomplish the best 
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Mr. Furber. possible results, and this arrangement adhered closely per- 


missible with reference other parts the scheme. Most the evils 
crowded and unsatisfactory layouts the mechanical equipments 
high buildings are the result lack knowledge, the part. 
the designer-in-chief, the conditions arrangement conducive tothe 
best results. The fact that the equipment can placed and operated 
inconvenient and contracted spaces also taken advantage of, 
and the mechanical equipment relegated such spaces can de- 
voted other purposes. When the amount money required 
maintain and operate this equipment, and its proportion the total 
operating expenses the building, considered, defence can 
made the inadequate facilities usually allowed for its installa- 
tion. 

the distributive systems the mechanical plant, the placing 
pipes, conduits, etc., the floors, walls and partitions frequently 
not considered the detail drawings, and generally merely specified. 
This neglect sometimes leads great deal trouble and often the 
adoption make-shift methods, which could have been avoided due 
consideration being given the details the drawings. 

The architectural design consists the main the treatment 
the usually according to, with the details of, some historic 
style; the arrangement the windows, and, asecondary way, the 
architectural treatment the offices: This internal treatment 
offices can said independent the general architectural 
structural and mechanical design, and therefore not factor the 
design the whole, with which only this particular discussion deals. 

The architectural part the design can changed according 
the whim predilection the designer without materially affecting 
the other parts the design. Itis therefore evident that with this 
liberty goes great responsibility. the design decided upon one 
possible thousand, and the design poor one, the responsi- 
bility proportional the number better ways solving the 
problem. 

great mistake that many architectural designers make treating 
the high skeleton building attempting treat masonry 
structure. This lack perception the limitations masonry con- 
struction leads them many curious anomalies and absurd results, 
as, for instance, the placing Greek temple top many-storied 
building, and the employment brackets, consoles, modillions and 
other architectural details which once had some function, but which 
are now, these buildings, wired strapped upon iron frame- 
work. 

The high skeleton building worthy architectural style 
consistent with its serious purposes and the dignity its place 


the modern business world, and this style should express the truth 
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its construction and its purposes, and should not make masque- Mr. Furber. 
rade borrowed clothing, pretending masonry structure, yet 

violating some the fundamental principles masonry construction. 
Architecture needs the stimulus new truth and new conditions, and 

the skeleton building furnishes them. 


Am. Soc. (by letter).—On page Mr. Darrach. 
1024,* Mr. Bolton criticises the writer’s comparisons between the 
hydraulic and the electric elevator, and illustrates indicator 
diagrams the varying load imposed electric elevator. The 
pair indicator diagrams Fig. are taken from the high-press- 
ure cylinders Laidlaw-Dun-Gordon pump, with high-pressure 
steam cylinders, diameter, and two low-pressure cylinders 
ins. diameter, and 24-in. stroke. The building which this 
pump located has ten elevators, running through seventeen stories. 

second pump, the same design, with 16-in. and 18-in. cylinders, 


Atmospheric Line 


INDICATOR DIAGRAMS. 


HIGH-PRESSURE CYLINDER, LAIDLAW-DUNN-GORDON 
ONE CYLINDER INS. 
TWO LOW-PRESSURE CYLINDERS INS. 
STROKE 
PUMP COMES FULL STOP INTERVALS LESS THAN 


and 24-in. stroke, was running the time the cards were taken, thus 
dividing and equalizing the load. The two pumps delivered into two 
pressure tanks ft. diameter and ft. long. 

Notwithstanding this installation, and with the advantage the 
storage the pressure tanks, each pump came dead stop 
intervals less than minute, that the cards not show the dis- 
advantage under which the pumps were operating; but will 
noticed that the variation load was much greater these pumps 
operating the hydraulic elevator than the variation power the 
engine driving the electric elevator, even when four cars were started 
together, and without the intervention storage battery. 

The writer has stated, and shows diagram made from actual 
tests (Fig. 8), that the economical range efficiency steam 


Proceedings, Am. Soc. E., for December, 1901. 
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tion the indicator diagrams, shown Fig. taken from engine 
driving dynamo direct electric elevators, follows: 


Indicated horse-power, largest card............ 154 


that, properly rated engine 108 H.-P. had been used 
this instance, the range economy would have been from 50% under- 
load 50% overload. 

the writer has noted, compound, non-condensing engine, 
properly rated, will give economy from lbs. water per 
indicated horse-power; and the economy, within the range opera- 
tion recommended, will vary about 10% above that point. The break 
horse-power will run about 10% higher, or, say, lbs. steam per 
break horse-power-hour. 

From tests made with Laidlaw-Dun-Gordon pump, the economy 
per indicated horse-power runs from water, and the 
break horse-power will reach more; that there decided 
advantage and economy the steam unit operating the electric pow 
over that operating the pumps. 

With Sprague electric-screw elevator, the writer has found that the 
starting current will vary from 100% above the regular hoisting 
current, and that the excessive starting largely governed 
the car operator. This could remedied simply adding starting 
contact button the car. 

Electric elevators recently installed Philadelphia show starting 
load not over 25% excess the running load, and simply 
matter modification the mechanism make the starting current 
much lower even than this. The writer would not advise the installa- 
tion electric elevator plant usually constructed without 
storage battery, but the great cost storage battery may dis- 
counted. making estimate for plant which contemplated the 
use storage battery, was found that, get practically the same 
results, simply changing the period over which the battery was 
used storage (without operating the generators), the cost varied 
from 000 $16 000. 

Some three years ago, obtaining proposals, the writer found that 
hydraulic elevator plant (in which the pumps were operated 
electric motors and storage battery provided) cost much 
Sprague screw elevator plant, including storage battery which cost 
$18 000. The latter plant was adopted. The space occupied the 
storage battery was less than would have been required for the press- 
ure and return tanks for the hydraulic elevators, with the additional 
advantage that all the machinery could closed down night and 
Sundays and holidays. This Sprague plant has been operation 
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COMPARATIVE STEAM CONSUMPTION 


SINGLE-CYLINDER AND COMPOUND 
NON-CONDENSING ENGINES, 
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Steam Consumption per Horse-Power per Hour, in Pounds (avoirdupois), 
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Mr. Darrach. for two and one-half years. There has been some trouble with the 


traveling nut, one the screws being rather softer metal than 
should have been, but will probably last another year. The other 
two screws, all probability, will last least two years more. The 
electrical connections and contacts have given trouble. Beyond 
this, there but little wear and tear, and the writer’s opinion 
that, the question repairs, this will compare favorably with any 
hydraulic plant. 

The electric-drum elevator has been relegated apartment houses 
and small office buildings. The writer sees difficulty such 
modification this style machine for all kinds service. 

far the matter economy operation concerned, the 
writer can give data the hydraulic machines, the information 
obtained from tests usually made cannot taken fair indication 
their every-day working economy, the elevators under test con- 
ditions are generally run continuously their utmost speed. 

With the Sprague plant noted, the writer finds that the average 
economy, running through period thirty days, varied from 
kilowatt-hours per car-mile. If, for the sake argument, this 
increased 25%, allow for the losses the generator, the stor- 
age battery and transmission, the result kilowatt-hours, 6.7 
horse-power-hours, per car-mile; say, 7.4 break horse-power-hours 
the engine per car-mile, or, with compound engine, lbs. coal 
per car-mile. 

Another advantage using electric elevator and battery that 
its use only one, most two, generator power units need 
provided, and, indicated the paper, all machinery and lights can 
electrically operated. this method there decided economy, 
especially the smaller apparatus; for instance, house pump having 
capacity only galls. per minute showed economy 75% from 
wire water the tank, which means that this small pump could 
driven with from lbs. steam per horse-power-hour; but, 
driven directly steam, would probably have used over 
steam per horse-power-hour. 

Another advantage gained inthe fact that the multiplicity 
steam and exhaust and drip-pipes, with their numerous joints and 
valves serve the various units, avoided, first cost and expense 
maintenance reduced, and the comfort the engine-room enhanced. 

page 563, referring elevators, the writer calls attention 
certain necessities provide against accident. calls atten- 
tion certain practices that should avoided. The counterbalance 
should never run the elevator hatchway, and the elevator should 
designed that would impossible for the car raised with- 
out the direct application power. 

Philadelphia laws require that the hatchway doors shall closed 
the operation the startinglever. This requirement worse than 
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wrong; the hatchway doors should invariably closed device Mr. Darrach. 
independent the starting mechanism. 

illustration the viciousness this device, the following 
instance may given: passenger was leaving the car, the pilot valve 
leaked, the car settled away from the platform, the doors suddenly 
closed, caught the passenger the head, and held him prisoner. 
Had not been for his presence mind would have been decapi- 
tated. 

The premature closing the elevator doors this building became 
notorious that the tenants practice taking running jump 
when leaving entering the car. 

These same laws have also required the installation air-cushion 
depth not less than one-sixth the rise the car, willy-nilly, 
thereby imposing untold hardships upon owners buildings which 
the aforesaid device had not previously been constructed. one 
instance, where the rise was about 500 ft., the air-cushion was over 
ft. high, and cost whereas the cost the elevator installation 
itself was only the writer’s opinion, the air-cushion 
panacea for improper design, poor construction and negligent super- 
vision. 

the days before the height office buildings was more than 
stories, the construction air-cushion was without serious objec- 
tion expense, but when becomes deep that forced above the 
first floor, into the working travel the car, the objections become 
serious, involving expensive construction, loss speed, and unneces- 
sary expenditure power, heavy and small hatchway doors, dis- 
comfort passengers from air currents, and danger should the car 
caught the air-cushion the operation the safety brakes. 

the air-cushion extended below the working travel the car, 
the hoisting apparatus must designed operate the full depth 
the air-cushion; and this air-cushion ft. below the 
first floor, not only expensive construction but becomes recep- 
tacle for all sorts filth and trash; fact, may the cause 
greater loss life than could possibly save. the writer has 
stated, air-cushion sufficient depth stop the car case 
runaway all that may considered necessity. 

The rupture the suspending cables (the only legitimate reason 


for the need air-cushion) need never happen, and most re- 
mote contingency.* 


Recently there has been placed the market what known the Cruikshank 
Safety and the writer understands that has been accepted the Philadel- 
phia authorities lieu air-cushion. This device consists number metallic 
wires, running either side the elevator shaft from top bottom. Between each 
floor are strung these vertical wires. The are made 
pair metallic plates, spaced the fraction inch apart, with staggered rivets 
around which the wires pass. The car furnished with dogs which engage the 
prearranged overspeed, and the car slowed down the friction the 
retarder against the wires. the car has not reason the friction the 


first retarder, brings the second into action, and until the car finally brought 
standstill. 
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page 556 attention called the advantages the use 
electric lights, but, generally used, they have some serious disad- 
vantages. The glare from the highly illuminated filament produces 
strain upon the eye which should prevented, and some method 
should always adopted prevent this, either the use shades, 
frosted lamps frosted globes. 

bare incandescent lamp should more tolerated than bare 
are light. will found that the filament obscured serious 
loss results, nor will there any necessity for increased number 
lamps. Some eight years ago, designing the lighting the 
train-shed the Reading Terminal Station, Philadelphia, the writer 
used full frosted globes all the lights, and had apparently 
much better illumination than was obtained the Pennsylvania Sta- 
tion, where plain glass globes were used. The reason very simple. 
The glare the bare are the bare filament great that Nature 
closes the iris; whereas, when the light diffused, the iris opens and 
more light without strain upon the retina. Disre- 
garding this fact, most electrical engineers prescribe, ultimatum, 
that the incandescent lamp must placed bulb end down. For gen- 
eral illumination, the lamp should placed bulb end up, screened 
with frosted globe, and the light reflected from the ceiling. 

Some years ago, the writer had occasion light the chancel 
church. Incandescent lamps were placed the rear, around the 
chancel arch, with reflectors converging all the rays the various 
lamps upon white Parian marble altar. The diffusion light was 
perfect that the priest, standing front the altar, did not cast 
appreciable shadow. 

The writer must take issue with the statement pages 1012 and 
1013 which Mr. Bolton says: 

The speaker regrets that has some contradictions apply 
some the figures presented the paper, but, regards New York 
practice, they certainly should not forth being definite. 

begin with, the author indicates the size the boiler instal- 
lation, basing upon the cubical contents the building, most 


misleading element, the cubical contents have relation the 
horse-power required.” 


The writer thinks that this criticism Mr. Bolton incorrect. 
The boiler-power required for the power plant, including lighting, ele- 
vator service, pumps, fans, etc., well heat required for change 
air ventilation, depends directly upon the cubical contents, and the 
only variation the proportion glass surface and the exposure. 


For the amount direct radiator surface required, the writer uses 
the formulas: 


a: 
R=h 


DISCUSSION THE MODERN OFFICE BUILDING. 181 


which square feet prime radiator surface; 


number times air changed per hour; 
square foot glass 


surface; 
square foot wall 


per hour per 
square foot radia- 
tor surface; 

heat units transmitted per difference per 


hour; 


required temperature room; 
temperature outside atmosphere; 


then 


and the result formula which the heating power system 
can equated temperature the outside atmosphere, other than 
that for which the system was designed. The observations should 
made without the modification due wind storms. 

The writer has verified this formula observations with the out- 
side atmosphere from 30° Fahr. 

The heating diagram (Fig. was made from data taken the office 
building the United Gas Improvement Company, the northwest 
corner Broad and Arch Streets, Philadelphia. 

This building has stories and attic, the ground plan has 
area 814 sq. ft., and, above the first story, area 386 sq. ft., 
with width ft. Above the sidewalk, and within the exterior 
lines, the building contains 320 000 cu. 

There are, all, 650 windows, and large skylight, having all 
000 sq. ft. glass, about 25% the exterior exposure. These 
windows are furnished with sash fasteners and metallic 
weather strips. 

The first story heated with warm air, supplied fans. The 
stair hall, elevator shaft, and the building above the first floor, are 


for good brick stone walls; thickness wall, inches. 
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Mr. Darrach, heated direct radiators under the windows. Exhaust ventilation 
provided for the entire building, with fans the basement for the 
first story and below, and the attic for the rooms above the first 
story. 


OFFICE BUILDING THE UNITED GAS IMPROVEMENT CO., PHILADELPHIA, PA. 
HEATING DIAGRAM DEC. 15th DEC. 22d, 1901. 


Double-Supply Vacuum System. Maximum Riser, 600 aq. ft, Radiating Surface, 13¢ ins. diameter. 
Range of Temperature in Radiators, 190° to 230° Fahr., Controlled by one main regulating valve. 


z s TEMPERATURE OF OUTSIDE ATMOSPHERE, WIND VELOCITIES. 
4 
n 


APPROXIMATE BOILER HORSE-POWER, 


160 160 
120 
100 


— AND FINAL PRESSURE ON HEATING SYSTEM. 


8? Steam on Steam 8 Stea: 8 St 8 ? 
per Square Inch. 10 of Mercury. 


_ *6 P.M. to6 A.M. Steam on; Warm-air Supply to First Story. 


AVERAGE COAL CONSUMPTION PER HOUR. 


500 — 
100) 100 


Sunday. Monday. Tuesday. Wednesday. Thursday. Friday. Saturday, Sunday. 
Dec,.15, 1901. Dec. 16. Dec. 17. Dec, 18, Dec.19. Dec. 20, Dec. 21, Dec. 22. 


Fia. 


There are 800 sq. ft. radiator coils for the indirect, and 700 
sq. ft. direct, radiation, making equivalent about 000 sq. 
ft. direct radiation. 

power for elevators, lighting, fans, pumps, etc., generated 
gas engines, and the heating entirely independent the power, 
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Inches, Scale Pipe Diameters. Inches, 


Mr. Darrach. 


15.000 
000 
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excellent opportunity presented for obtaining exact data the 
heating requirements. 

Upon the diagram (Fig. profiles made from hourly observations 
are shown: 

The temperature the outside atmosphere, degrees, Fahren- 
heit. 

The wind velocity, miles per hour. 

lated from the coal burned, rating lbs. water evaporated per pound 
coal, and lbs. water per 

The pressures (below the atmosphere) the steam main the 
boiler-room (initial), and the drip-pipe (final). 

The average number pounds coal burned per hour, 
12-hour periods. 

From these data will found that 185 boiler horse-power would 
required heat the building zero Fahrenheit, or, say, 000 cu. 
ft. per boiler horse-power. 

The steam supply the radiators distributed the double- 
supply system. The largest steam riser ins. diameter, and serves 
600 sq. ft. radiation. range temperature steam the radi- 
ators from 190 230° has been obtained the operation one valve, 
regulating the temperature the radiators suit varying conditions 
weather. 

illustrate the comparative dimensions supply and drip-pipes, 
used the different systems, the diagram (Fig. 10) submitted. 
Curve No. shows the diameter the risers for the corresponding 
radiator surface, they are provided with double supply, and the 
system drained gravity, the Webster Vacuum System, 
supplied either from top bottom. 

Curve No. 4shows the diameters the pipes the Webster Vacuum 
System supplied from both ends. 

The writer has found that the size the drip-pipes noted Curve 
No. sufficient for the risers the gravity two-pipe system. 

tall buildings not considered good practice make the 
dimension the riser less than ins. diameter, increasing toward 
the source supply; say, 24-story building, the riser serving 
200 ft. radiation, the largest diameter the pipe one-pipe 
system would not less than ins., whereas, with double-supply 
gravity system, would ins., and with double-supply vacuum 
system the diameter would less than ins. 

closing this discussion, the writer acknowleges the courtesy 
extended him the following gentlemen, and the opportunity given 
obtain many the data the original paper and the discussion: 
Mr. John Frigar, Chief Engineer, Drexel Building, Philadelphia; Mr. 
Samuel Dinsmore, Chief Engineer and Superintendent, Stephen Girard 


4 
4 
q 
q 
| 
> 
| 
| 
i 
| 
| 
q 
| 
| 


Le 


Papers.] DISCUSSION THE MODERN OFFICE BUILDING. 185 

Building, Philadelphia; Mr. Alonzo Dalton, Chief Engineer and Super- Mr. Darrach. 
intendent, Land Title and Trust Company’s Building, Philadelphia; 

Mr. George Atkins, Chief Engineer and Superintendent, and Mr. 

Rice, Assistant Engineer, Real Estate Trust Company’s Building, 
Philadelphia; Mr. William McEwen, Superintendent, and Mr. 

Wm. Hewitson, Chief Engineer, United Gas Improvement Com- 

pany’s Building, Philadelphia, and Mr. Benjamin Hough, Chief En- 

gineer and Superintendent, North American Building. 
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THE SUPPORTING POWER PILES. 
Discussion.* 


valuable that exhausts completely the mathematical side the 
question pile-driving, which comes intervals, with greater 
less profit the profession. such thorough analysis given 
the author can ever deemed useless, because either establishes 
rational formula demonstrates that none such can exist. 
the writer that this paper proves the latter proposition. 

practical art, pile-driving depends wholly and exclusively upon 
practical experience. Mathematics has nothing whatever with 
it. most, practice may utilize, under great reserve, some approved 
empirical formula, which indeed only the embodiment and concise 
expression practical experience. This abundantly proved the 
fact that the practice pile-driving has been carried high degree 
perfection, while the science not yet established. 

the every-day practice ordinary pile-driving land and water, 
known that yellow pine piles, ins. diameter the butt, 
driven practical refusal, until they up,” with hammer 
according circumstances, give satisfactory results; the only remain- 
ing question being how many shall driven the given area. all 


This discussion (of the paper Ernest Goodrich, Jun. Am. Soc. E., printed 
Proceedings for December, 1901), printed Proceedings order that the views 
expressed may brought before members the Society for further discussion. 

this subject received prior March 29th, 1902, will published 
subsequently. 
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ordinary work, considerations continuity bearing result spacing Mr. Gould. 


the piles close together that their bearing capacity, determined 
any known formula, vastly exceeds the weight placed upon 
them. When any doubt exists the probable length piles 
required, recourse had actual test. piles great length 
are driven uncertain ground, support important 
structure, the best available expert advice should invoked, rather 
than the best mathematical talent. 

The only obstacle reducing any engineering proposition 
rational formula uncertainty todata. all the data are known, 
certainty, the problem falls inevitably within the iron grasp 
analysis, from which cannot escape, and which must yield its 
secret. pile-driving, data are conspicuously lacking. course 
the weight the hammer, the height fall, etc., are known, but all 
these factors are affected unknowable and varying coefficients. 
What are the conditions under which hammer, falling ft., 
strikes the head pile, ins. the butt? the first place, the 
force the blow entirely under the control the man who has one 
hand the throttle, and the other the drum-brake. How lightly 
can tap the pile. can almost crack hickory nut without 
injuring the kernel. But, admitting that good faith, and 
lets altogether,” the falling weight must overhaul the rope and 
revolve the drum its descent, and also overcome the friction the 
leaders. Several men will keeping the pile position jamming 
handspikes between and the leaders, and hauling the 
headlines the winch. There also the brooming the head the 
pile, above the ring, upon which the hammer cushions itself greater 
less extent. All these resistances are added that offered 
the pile the substance through which being driven, and these 
circumstances—and many more—destroy all hope rational 
formula. 

the writer’s opinion, formula can applied, and intelli- 
gent guess made the bearing capacity pile, unless 
driven practical refusal of, say, The best way drive 
the pile down rapidly until either refuses high fall, has gone 
down nearly grade, and, the latter case, reduce the fall till 
refusal exhibited, and then, desired, apply the formula. 
believes, also, that refusal can estimated eye without actual 
measurement; very noticeable when penetration becomes labored, 
and the pile beginning fetch up. All attempts refinement 
measurements the fall and penetration have the fatal defect re- 
tarding the rapidity with which the pile sent home. When piles are 
driven down hard substratum there is, course, difficulty 


when they are home,. and all hammering should then 
stopped. 
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Another element which makes for safety, but which baffles calcula- 
tion, the clinging action the material through which the pile 
driven, and which action set immediately after has been 
allowed come rest. often impossible draw defective 
pile even very short time after has been driven, unless few blows 
given the hammer start it, when may come very easily. 
pile which has gone down readily to-day may utterly refuse all 
further penetration under the same hammer and fall to-morrow; for 
this reason, driving should continuous, till the pile home. 

The writer observes with some surprise that the author makes 
mention the paper* presented Charles Haswell, Am. Soc. 
E., which gave rise instructive discussion. this paper Mr. 
Haswell gave formula, which, admitting and factor 


which safe load, and weight hammer, both the same 
unit, and feet. Wellington’s formula, given the same 
paper, admitting set in., reduces 


the nomenclature remaining the same. set in. admitted, 
the same Equation (1), then Equation (2) reduces 


For falls between and ft., Equations (1) and (3) give nearly 
equal values serviceable under average conditions. 

thus exalting the part which the trained judgment plays the 
art pile-driving, the writer does not wish detract the least 
from the high degree analytical ability displayed the author. 
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MINUTES MEETINGS. 
THE SOCIETY. 


March 5th, 1902.—The meeting was called order 8.40 
Joseph Knap, Treasurer, Am. Soc. E., the chair; Charles 
Warren Hunt, Secretary; and present, also, 110 members and 
visitors. 

The minutes the meetings February 5th and 19th were ap- 
proved printed the Proceedings for February, 1902. 

Messrs. Julian Thornley and William Fitch Smith were appointed 
tellers canvass the vote the proposed amendment the Con- 
stitution. 

Morison, Past-President, Am. Soc. E., presented his 
paper entitled Bohio Dam,” illustrating with lantern slides. 
The paper was supplemented Stearns, Am. Soc. E., 
who described detail the North Dike the Wachusett Reservoir, 
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No. 
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100 
101 
101 
101 
101 
102 
104 
106 
110 


also using lantern slides. The paper was discussed Messrs. 
Allen Hazen, Edward North, Boyd Ehle, Theodore Paschke and 
the author. The Secretary presented written discussion from 
William Burr, Am. Soc. E., and announced that had 
received others from Messrs. Menocal, Pharr, Edwin Dur- 
yea, Jr., and Sundstrom. Owing the lateness the hour, 
these were not read. 

The tellers appointed canvass the ballots the proposed amend- 
ment the Constitution, changing the method election members,* 
reported follows: 


Total number ballots 604 

Total votes counted and found correct.............. 600 
favor the amendment 343 

Against the amendment 257 


The Chairman announced the proposed amendment lost, the 
Constitution (Sec. Art. provides that affirmative vote 
two-thirds all ballots cast shall necessary the adoption 
any amendment. 

Ballots for membership were canvassed and the following candi- 
dates were elected: 


MEMBERS. 


Jr., Buenos Aires, Argentine Republic. 
WENDELL Cleveland, Ohio. 

New York City. 

Hamilton, Ont., Canada. 

Memphis, Tenn. 

Norris, Wilkesbarre, Pa. 


MEMBERS. 


BRENNEKE, St. Louis, Mo. 
New York City. 
DERLETH, Jr., New York City. 

Haywarp Jr., Pittsburg, Pa. 


See Proceedings, Vol. xxviii, 35. 
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JoHN Santiago Cuba, Cuba. 
Lewis East Berlin, Conn. 
New Orleans, La. 
Jr., Lewes, Del. 


The Secretary announced the election the following candidates 
the Board Direction March 4th, 1902: 


JUNIORS. 


Adjourned. 


March 19th, 1902.—The meeting was called order 9.45 
Alfred Noble the chair; Charles Warren Hunt, Secretary; and 
present, also, members and guests. 

paper entitled Thermo-Electric Measurement Stress,” 
Turner, Am. Soc. E., was presented the author. 

The Secretary announced the death Epwarp 
elected Associate January 2d, 1894; died January 20th, 1902. 


Adjourned. 
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THE BOARD DIRECTION. 
(Abstract. 


March 4th, 1902.—8.30 m.—Vice-President Schneider the 
Chair; Charles Warren Hunt, Secretary; and present, also, Messrs. 
Buck, Croes, Knap, Kuichling, Pegram, O’Rourke, Seaman and 
Swain. 


Action was taken the matter the appointment Special 
Committee Rail Sections. 


The following Local Committee Arrangements for the Annual 
Convention, held Washington, May 20th 24th, 1902, was 
appointed: 


Chairman; 


The appointment, the President, the following Committee 
report Proposed Amendment the Constitution, regard the 
method election members, and also regard the raising 


the standard qualification for admission the Society, was 
announced: 


One candidate for Associate and two for Junior were elected.* 


Action was taken regard members arrears for dues. 
Applications were considered and other routine business transacted. 


Adjourned. 


See page 99. 
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ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 

MEETINGS. 


Wednesday, April 2d, 1902.—8.30 this meeting ballots 
for membership will canvassed, and two papers will 
one Marsden Manson, Am. Soc. E., entitled Brief His- 
tory Road Conditions and Legislation and the other 
Charles Wentworth, Am. Soc. E., Line and Surface 
for Railway Curves.” 


These papers were printed the Proceedings for February, 1902. 


Wednesday, April 16th, 1902.—8.30 m.—At this meeting two 
papers will presented for discussion, follows: Unprofes- 
Am. Soc. E.; and Stiffening System Long-Span Sus- 
pension Bridges for Railway Trains,” Joseph Mayer, Am. Soc. 

These papers were printed the Proceedings for February, 1902. 


Wednesday, May 7th, 1902.—8.30 m.—At this meeting ballots 
for membership will canvassed, and paper George Webster 
and Samuel Tobias Wagner, Members, Am. Soc. E., entitled 
Pennsylvania Avenue Subway and Tunnel, Philadelphia, Pa.,” will 
presented for discussion. 


This paper printed this number Proceedings. 


ADDITIONAL PAPER. 


Attention called the paper entitled Stresses Columns 
Subject Combined Axial and Transverse Loading,” Charles 
Worthington, Am. Soc. E., published this number Pro- 
ceedings. This paper will not presented for discussion any 
meeting, but written communications the subject are invited for 
publication, and its discussion may called any member 
any future meeting the Society. 


ANNUAL CONVENTION 1902. 


The Thirty-fourth Annual Convention the Society will held 
Washington, C., beginning Tuesday, May 20th, 1902. 


The general arrangements for the Convention are the hands 
Committee the Board Direction, consisting the following: 


ag 
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The following Local Committee Arrangements has been appointed 
the Board Direction: 


Chairman; 


TOPICS FOR DISCUSSION THE ANNUAL CONVENTION. 


suggestions having been received response the request pub- 
lished the February Proceedings under this head, here repeated 


the hope that members will take some interest this important 
matter. 


will remembered that the last three Conventions formal 
papers have been presented, but that their stead topics general 
interest have been presented for discussion. The resulting attendance 
and interest Convention meetings has shown the wisdom the 
change, and the Committee Publications will glad have 
members suggest topics suitable for discussion. 


The following list, the subjects which have already been discussed. 
Conventions, here printed, order give some idea the kind 
subjects desired: 


List PRESENTED FOR DISCUSSION THE LAST THREE 
ANNUAL CONVENTIONS. 


Should the use the method Wheel Concentrations discon- 
tinued determining the Stresses Railroad Bridges? 

view present knowledge the Effect Repeated Applications 
Load, should Fatigue Formulas used Bridge Design? 

(a) Should Stream Contamination the Sewage Cities abso- 
lutely prohibited law? 

Should the Purification the Sewage Cities compulsory, 
and this feasible for Large Cities? 

the coming solution the Pure-Water Question for 

ities 

What isthe Proper Friction Coefficient for use the design 
Riveted Steel Pipe? 

What are the economic conditions under which Electricity may 
profitably substituted for Steam the operation Branch Rail- 
road Lines, and what are the engineering requirements con- 
sidered such substitution? 

What the present development the so-called Telferage System 
for moving either Freight Passengers? the conditions 
under which that System preferable movement Rail, and 


what its adaptability still further application competition 
with Rail Lines? 
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Height Buildings. 

What considerations should limit the height buildings? 

recent developments construction, sanitation, intercom- 
munication and economy administration, warrant the 
removal all restrictions? 

Recent Practice Rails. 

The progressive increase weight; the increase hardness, par- 
ticularly carbon; the sections most general use; the effect 
changes weight, composition and section. 

Filtration Water for Public Use. 

The several processes now used for the removal objectionable 
their comparative sanitary effect, cost and reli- 
ability. 

the the profession, and the duty its members 
the public, require that only those who are competent allowed 
practice Civil Engineers? Under what authority, through 
what agency, and upon what evidence competency, should 
applicants admitted the practice Civil Engineering? 

Steel-Concrete Construction. 

What stress tension and compression should allowed con- 
crete? 

What the proper modulus elasticity concrete? 

Steel-Concrete Arches: 

(1) What should bethe ratio steel section concrete section, 
and what isthe best form and disposition the former? 
(2) What consideration should given temperature changes 
and consequent stresses? 
(3) What are the best proportions for concrete, and what the 
best method placing it? 

The Decolorization Water. 

When necessary? How may accomplished? 

Water Municipal Supplies and the Restriction 
Waste.’ 
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ACCESSIONS THE LIBRARY. 


DONATIONS.* 
(From February 12th March 12th, 1902.) 


ELEMENTARY BOOK ELECTRICITY AND MAGNETISM AND THEIR 
APPLICATIONS. 


Text-Book for Manual Training Schools and High Schools, and 
Manual for Artisans, Apprentices, and Home Readers. Dugald 
Jackson, Am. Inst. E., and John Price Jackson, Am. Inst. 
Leather, ins., 482 pp., illus. New York, The 
Macmillan Company, 1902. $1.40. (Donated Dugald Jackson.) 

While this book more especially intended for elementary text-book, the authors 
believe that will prove useful manual for apprentices and artisans, and have exerted 


every effort make clear, forceful and strict scientific accuracy. There 
index fourteen pages. 


RECHERCHES SUR LES RIVIERES MAREE. 


H.-L. Partiot. Paper, ins., illus., with atlas, ins. 
Paris, Bernard Cie., 1901. (Donated the Author.) 


The Contents are: Formules nécessaires des marée; Détermina- 
tion régime futur d’un cours d’eau maritime; Etude des riviéres; 
maritime; Loire maritime; Feuilles hauteurs d’eau tableaux 
cubage. 


CAST IRON. 


Record Original Research. William Keep, Am. 
Soc. Am. Inst. Min. Cloth, ins., 225 pp., illus. 
New York, John Wiley Sons, 1902. $2.50. 


The author states that since May, 1885, has endeavored, his method testing, 
discover the influence the chemical elements cast iron, and the results were recorded 
the Transactions the American Institute Mining Engineers, prior 1894. Asa 
member the Testing Committee the American Society Mechanical Engineers, 
also made extensive experiments determine the physical properties cast iron, the 
results which are recorded the Transactions that society. This volume contains 
the results this whole line research. The headings Definitions; 
Graphic Records; Methods Investigation; Crystallization Cast Iron; Carbon 
Cast Iron; Silicon Cast Iron; Shrinkage Cast Iron; Keep’s Cooling Curves, Study 
Molecular Changes Metals Due Varying Phosphorus Cast Iron; 
Sulphur Cast Iron; Manganese Cast Iron; Segregation; Strength Cast Iron; 
Impact; Graphic Method for Closely Approximating the Percentage Silicon, the 
Shrinkage, and Strength Any Other Size Casting than the One Tested; Hardness 
Workability Metals; Mechanical Analysis Chemical Analysis for Regulating 
Foundry Iron; Chemical Analysis Will Not Account for all Physical Properties Cast 
Iron; Test-Bars; Keep’s Testing Pig Irons and Silicon Irons; Testing Small 
Samples Pig Iron; Aluminum Cast Iron; Influence Various Cast Iron. 
There index sixteen pages. 


The following gifts have also been received: 


Am. [ron and Steel Assoc. nos. Madras Pub. Works Dept. bound vol. 
Am. Soc. for Prevention Cruelty Ani- Mass. Board Harbor and Land 
mals. bound vol. 
Boston Testing Laboratories. vol. Mass. Bureau Statistics Labor. 
Coll. degli Ingegneri Architetti Pal- bound vol. 
ermo. pam. Morison, George pam. 
Davidson, George. pam. Munn Co. nos. 
Heyland, Alexander. pam. vol. 
Jackson, William. vol., pam. North England Inst. Min. and Mech. 
Technische Hochschule. Engrs. pam. 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 


q 


Richardson, Clifford. 

Schreiber, Collingwood. vol. 

Switzerland hydrometrische Abteilung des 
eidg. Oberbauinspektorates. pam. 

Bureau Statistics. bound vol. 

Chief Engrs. pam. 

Commr. Education. bound vol. 
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Geological Surv. bound vol., vol., 
am. 


am. 

U.S. Navy Dept. vol., pam. 

U.S. Weather Bureau. 

Univ. Texas Mineral Surv. 

Albert. pam. 


PURCHASE. 


Bibliothéque Conducteur Travaux Publics; Publiée sous les 
Auspices Messieurs les Ministres des Travaux Publics, 


des Colonies, Justice. 


Dunod Cie., 1894-1902. 


Chemin Fer Métropolitain Paris; Description Réseau 
Projeté—Lignes Actuellement Exécutées, Usine Bercy—Exploita- 


tion des Lignes Service, Lignes Actuellement Construction. Par 
Dumas. Paris, Ch. Béranger, 1901. 


Deutsche Bauzeitung (to complete vols. 


ACCESSIONS. 
February 12th March 12th, 1902. 


Donations (including duplicates and numbers completing 
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MEMBERSHIP. 


ADDITIONS. 


MEMBERS. 


Davis, 
Asst. Engr. Chg., Div. Pumping Station 
Constr. and Repairs, Dept. Public Works 
(Res. 1700 Buckingham Chicago, 


Engr. and Supt. for John Peirce, 277 Broad- 
way (Res., Washington Sq.), New York Assoc. 
Jun. 
Gen. Supt. and Chf. Engr., T., Ry. 
Co., Hamilton, Ont., Canada........... 


Van ARSDALE, 
Chf. Engr., Pennsylvania Coal Water Jun. 


ASSOCIATE MEMBERS. 


GEORGE, 
(Brenneke Fay, Cons. Civ. Engrs.), 1000 Fullerton 
CLARENCE AUSTIN, 
Asst. Engr., Aqueduct Comm., Jerome Park Reservoir, 
121 West 70th St., New York 
FREDERICK, 
Engr. Office, 2310 Hancock St., Pa.. 
Structural Engr. for State Archt., 132 Chestnut St., 
STANISLAUS, 
Supt., Santa Gold Copper Mining Jun. 
Morr, 
Asst. Prof. Civ. Eng., Cornell Univ., Ithaca, 
Topographer, Geological Washington, 
Signal Engr., Cincinnati Div., C., Ry. 
(Res., Market St.), Lexington, 
Henry, 


[Society 


Date 
Membership. 


Sept. 1897 
Jan. 1902 


Feb. 28, 1893 
1897 
March 1902 
1889 
June 1897 
March 1902 


Dec. 1887 
March 1902 


March 1902 


March 1902 


March 1902 
March 1902 
May 1897 
Sept. 1901 
March 1902 


March 1902 


Feb. 1902 


Mech. Engr. and Chf. Insp., Toledo Branch American 


Bridge Co., 1309 Utah St., Toledo, Ohio.............. 


M. 4 
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Date 
Membership 


Prof. Civ. Eng., Univ. Washington, Jun. 


Forester, Dept. Agriculture, and Chief Bureau 
Forestry (Res., 1615 Rhode Island Ave.), Washington, 


Apr. 1899 
Assoc. Feb. 1902 


JUNIORS. 
258 Ryerson St., Brooklyn, Y........ March 1902 
CLIFFORD GEORGE, 
WALTHER, 
$91 Jackson Blvd., Chicago, Ill................. 
Raynor, CLARENCE WEBSTER, 
Jun. Engr., Engr. Office, Campau Bldg., Detroit, 
CHANGES ADDRESS. 
MEMBERS. 
ARTHUR VAUGHAN.... ....... Care, Westinghouse, Church, Kerr 
Co,, Cortlandt St., Room 812, New 
York City. 
ALLEN, Cons. Engr., Equitable Bldg., Balti- 


more, Md, 
VALENTINE and Contr. Engr., 400 Mor- 


gan Bldg., Buffalo, 
ORVILLE 


Plant, Canton, Ohio. 

CHARLES......... Hulbert Cincinnati, Ohio. 

Postal Telegraph Bldg., Kansas 
City, Mo. 

CorTHELL, ARTHUR BATEMAN.......... Terminal Engr., Grand Ceniral Station 


East 48th St., New York City. 
CorTHELL, LAWRENCE 


Berne, Switzerland; and Nassau St., 
New York City. 
Sydney, Canada. 
Farnum, 324 East St., New York City. 


field, 
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DUNBAR........... Engr. Chg., Guthrie Extension, C., 

55th St., New York City. 

WELLINGTON Hillburn, Rockland Co., 

Asst. Vice-Pres., American Bridge 
Co., Monadnock Blk., Chicago, 

CHARLES JEREMIAH........... Chf. Engr., Rutland Co., Rut 

land, Vt. 

Jonas Engr. and Supt., The East Jersey 
Water Co., 308 Main St., Paterson, 

ARMSTRONG... ....... Care, The Cuba Co., Puerto Principe, 
Cuba. 

DUNN......... Prin. Asst. Engr., Engr. Office, 
Army Bldg., Whitehall St., 
New York City. 

Reading Terminal, Philadelphia, Pa. 

CHARLES EDWARD.......... Prin. Asst. Engr., Western Dist., 


ASSOCIATE MEMBERS. 
CLARENCE Tuscaloosa, Ala. 


Res. Engr., The Boston Terminal Co., 
Boston, Mass. 


and The Lancaster West Gold Mining 
Co., Box 3197, Johannesburg, South 


Africa. 
Homan, ....... Engr., Mutual Bldgs., Smith 
St., Durban, Natal, South Africa. 
1117 Union Trust Bldg., Detroit, Mich. 
ALFRED.............. 1131 Central Ave., Bridgeport, Conn. 
James ............525 Van Buren St., Pueblo, Colo. 
LANSING Asst. Engr., New East River Bridge, 
Park Row, New York City. 
Washington, 
Aucustus THOMPSON........ Mgr., Buffalo Eng. Co., Erie Co. Bank 


Bldg., Buffalo, N.Y. (Res., 706 Buffalo 
Ave., Niagara Falls, Y.). 
Asst. Engr., Impvt., Extension and 
Filtration Water Supply, Torres- 
dale Filters, State Road and Penny- 
pack St., Station Philadelphia 
Pa, 
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tan, 220 Fourth Ave., New York City. 


ville, Ky. 

JUNIORS. 

Drxon, 166 Remsen St., Brooklyn, 

Minn. 

BERNARD............Box 448, Salt Lake City, Utah. 

CLINTON Prin. Asst. Engr., Maryland Pennsyl- 


vania R., North Ave. and Oak St., 
Baltimore, Md. 


FELLOWS. 


Darwin, Harry Chf. San. Insp., Tenement House Dept., 


Court St. (Res., 703 Vanderbilt 
Ave.), Brooklyn, 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(February 12th March 12th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the pre- 


each journal this list. 


Assoc. Eng. Soc., 257 South 
urth St., Philadelphia, Pa., 30c. 
(2) Club Phila., 1122 
Girard St., Philadel Pa. 

(3) Journal, nst., Philadel- 

(4) Journal, Western Soc. Eng., Mo- 
nadnock Block, Chicago, 

Transactions, Can. Soc. E., 
treal, Que., Can. 

(6) School Quarterly, Columbia 

Technology arterly, Mass. Inst. 
Tech., Boston, Mass., 75c. 

(8) Stevens Institute Indicator, Stevens 
Institute, Hoboken, J., 

(9) Magazine, New York 

ty, 


Mon- 


(10) Magazine, New York City, 


New York City, 35c. 
(12) The Engineer (London), 
News Co., New York City, 
Engineering News, New York City, 


(14) Record, New York 
Railroad Gazette, New York City, 


(16) Engineering and Journal, 
New York City, 15c. 

(17) Street Railway Journal, New York 
City, 


(18) and Engineering Review, 

merican Supplement, New 

(20) Iron Age, New York City, 10c. 
(a1) Railway Engineer, London, Eng- 

(a2) Iron and Coal Trades Review, Lon- 
don, England. 

(23) Bulletin, American Iron and Steel 
Philadelphia, Pa. 

American Gas Light Journal, New 
York City, 10c. 

Engineer, New York City, 


(26) Electrical Review, London, England. 

(27) Electrical World and Engineer, New 
York City, 10c. 

(28) Journal, New England Water-Works 
Assoc., Boston, 75c. 


Engia 

Beigique, Brussels, Belgium. 

(31) Annales del’ Assoc. des Ing. Sortis 
des Spéciales Gand, Brus- 
sels, Belgium. 

(32) Memoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France, 
Paris, France, 

(33) Génie Paris, France. 

(34) Portefeuille Economique des Ma- 
Paris, France. 

(35) Nouvelles Annales Construc- 
tion, Paris, France. 

(36) Revue Technique, Paris, France. 
Revue Mecanique, Paris, France. 
38) Revue Générale des Chemins Fer 

des Tramways, Paris, France. 

(39) Master Mechanic, Chicago, 


40) Railway Age, Chicago, 10c. 

41) Modern Machinery ,Chicago, 

42) Transactions, Inst. Elec. 
New York 

Paris, France. 

(44) Journal, Military Service Institu- 
tion, Governor’s Island, New York 
Harbor, 75c. 

(48) and Minerals, Scranton, Pa., 


(46) American, New York City, 
(47) Engineer, Manchester, 
England. 


(58) Proceedings, Eng. Soc. 
Penn Ave., 
(59) Transactions, Mining 
Scotland, and Newcasile- 
upon- 
(60) Indianap- 


(61) Proceedings, Railway Club, 
225 Dearborn St., Chicago, 

(62) American Manufacturer and ‘Tron 

World, Ninth St., Pittsburg, 

(63) Minutes Proceedings, Inst. 
London, England. 

(64) Power, New York City, 

(65) Official Proceedi lew York Rail- 


road Club, Broo Y., 


(65) Official New York Rail- 
yn, 


road Club, 
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Bridge. 


Swing Bridges.* (21) Serial beginning May, 1901. 

The Triangulation for Bridge No. across the East River, New York City. Oscar 

The Testing Railway Bridges. (12) Feb. 14. 

The Fern Hollow Highway Arch Bridge.* (14) Serial beginning Feb. 15, ending Feb. 22. 

Plate-Girder Webs.* Graham Gribble, Assoc. (11) Feb. 

Non-Continuous Swing Bridge.* (13) Feb. 27. 

The Luxemburg 277-ft. Stone Arch Viaduct.* (13) Feb. 27. 

The Cambridge Bridge.* (Extracts from article Technology Review.) (15) Feb. 28, 

Roath Great Western Railway.* (12) Feb. 28. 

Westvale Concrete Bridge.* Worcester. (60) Mar. 

The Erection the Luxemburg Stone Arch.* (14) Mar. 

The Zanesville Concrete-Steel Bridge.* (14) Mar. 

sur Résistance des Voutes. Léon Cosyn. (35) Serial beginning 


(Allemagne).* René Philippe. (35) Serial beginning 
ending Feb. 

d’un pont chemin fer Forte Rampe.* Rey. (38) Feb. 

Note sur les conditions stabilité des ponts, ponceaux aqueducs 
murs souténement.* Lanave. (36) Serial beginning Feb. 10. 

Ponts levants canal Trave.* (33) Feb. 15. 


Electrical. 


Electric Power Plants the Mining Districts Northern California.* Grimsley- 
(16) Serial beginning Aug. 31, 1901. 

High-Speed Electric Railway Car the Allgemeine Elektricitats Gesellschaft, Berlin.* 
Lasche. (27) Serial beginning Sept. 14, 1901. 

The Induction Motor for Electric Railways. (27) Serial beginning Sept. 14, 1901. 

The Debt Electrical Engineering Brown.* B.A.Behrend. (27) Serial be- 
ginning Nov. 16, ending Mar. 

The Destructive and Lethal Effects High-Pressure Currents. Dr. Margaret 
Cleaves. (26) Serial beginning Nov. 29, ending Feb. 28. 

The Economic Design and Management Telephone Exchanges. Arthur Abbott. 
(27) Serial beginning Dec. 1901. 

Management Electric Motors.* White. (26) Serial beginning 

eC. 

Engines and Batteries for Power Stations. (26) Serial beginning Jan, 24. 

Methods Louis Bell. (42) Feb. 

South London Electricity Works.* (26) Feb. 

Earth Currents Derived from Distributing Systems.* Basil Wedmore. (Abstract 
before Inst. Elec. Engrs.) (26) Serial beginning Feb. ending 

eb. 14. 

Recent Development the Atomic Theory and its Connection with Light and Elec- 
tricity. C.C. Garrard. (26) Serial beginning Feb. ending Feb. 14. 

Modern Commutating Dynamo Machinery, with Special Reference the Commutating 
Limits.* Hobart, (Paper read before International Eng. Con- 
11) Serial beginning Feb, ending 21. 

Electrical Engineering Company.* (11) Serial beginning Feb. ending 


Practical Notes Continuous-Current Distributing Mains.* Ward. (Ab- 


stract paper read before Glasgow Section Inst. Elec. Engrs.) (47) Feb. 
Electricity Glass Manufacture.* (12) Feb. 14. 


Bermondsey Electricity Works.* (26) Feb. 14. 

The Westinghouse Integrating Wattmeter. (26) Feb. 14. 

Wireless Telegraphy. Sullivan. (26) Feb. 14. 

Some Results Secondary Battery Traction Station. (26) Feb. 14. 
The Leakage Current from Buried Bare Conductors.* (26) Feb. 14. 


How Construct Efficient Wireless Telegraph Apparatus Small Cost.* 
Frederick Collins. (19) Feb. 15. 


Rotary Disks. AlfredG. Dell. (27) Feb. 15. 
and Electric Automobile Performance.* Alden. (27) 
The Power Plant the New United States Mint Philadelphia.* (14) Feb. 15. 


Storage Batteries the Baltimore Belt Line Tunnel Power Plant.* (27) Feb. 15. 

The Imperial Cable. (12) Feb. 21. 

Worksop Electricity Works.* (26) Feb. 21. 

Designing Continuous Current Dynamos. Aubrey Clayton. (26) Feb. 21. 

Improved Theater Dimmer.* (27) Feb. 22. 

The Dalles, Oregon, Transmission Plant.* (27) Feb. 22. 

Interference and Brush Position. Hobart. (26) Serial beginning 
eb. 28. 

The Current Works the City London Electric Lighting Company.* 
26) Feb. 28. 


Telpherage; System Electric Traction.* Clift. (10) Mar. 
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Electrical—(Continued). 


Electric Power American Cotton Mills.* Whaley. (10) Mar. 
Electric Appliances Ship-building Yards.* Sydney Walker. (9) Mar. 
The Generators, Transformers and Rotary Converters for the Manhattan Railway.* 


(64) 
Slaby-Arco Wireless Telegraph Apparatus.* Frederick Collins. (27) Mar. 


Telephone Company’s New Exchange Kensington, London.* (27) 


Two Recent English Stations.* (27) Mar. 
The New Toll Line Boards the Chicago Telephone Company.* (27) Mar. 
Power Transmission Plant for Lighting the Cornwall Canal, Canada.* (27) 


The Wave Propagation over Non-Uniform Conductors. Pupin. 
27) Mar. 


The Thomson Method Making Tubes Electrically.* (20) Mar. 
Repeating Wireless Telegraph System.* Frederick Collins. (46) 
ar. 
Great Water Power System Alton Adams. 
(27) Mar. 
District Electrical Supply.* (27) Mar. 
The Heany Enclosed Arc Lamp.* Trier. (27) Mar. 
Construction des Alternateurs.* (36) Serial beginning Oct. 10,1901. 
Transmission force par dans les ateliers Palmer Shipbuilding and 
Iron Jarrow-sur-Tyne (Angleterre).* Ch. Dantin. (33) Feb. 
Marine. 


Propeller Reactions. Millen Adam. (11) Serial beginning Sept. 


The New Bermuda Floating Dock. (11) Feb. 14. 


Naval Engineers. Morison. (Paper read before North-East Coast Inst. Engrs. 
and Shipbuilders.) Serial beginning Feb. 14, ending Feb. 21. 
The Armoured Cruiser Good Hope.* (11) Feb. 28. 


The Russian Battleship Pobieda.* (12) Feb. 28. 
Water-Tube Boilers.* (Report Committee appointed the Admiralty inquire 
the question water-tube boilers for the Navy.) (11) Serial beginning Feb. 


Navigation Sous-Marine.* (36) Serial beginning Feb. 25, 1901. 
Deformation and résistance des coques navire, flexion transversale. H.Chaigneau. 
(36) Serial beginning Feb. 25, 1902. 


Mechanical. 
the Steam Engine.* Wakeman. (41) Serial beginning Jan., 


Die Forging.* Joseph Horner. (11) Serial beginning May 1901, ending Feb. 14, 1902. 
The Hydraulic Brake.* Robert Bruce. Serial 11, 1901. 
Cutting Machines Paris.* Fred. Miller. (47) Serial beginning June 


Machinery the Pan-American Exposition.* Serial beginning July 18, 1901. 
Machine Tools.* Thomas Shaw. (47) Serial beginning 
uly 28, 
Pneumatic Tools the Glasgow Serial beginning Aug. 23, 1901. 
The Principles and Design Modern Drying Plant.* (12) Serial Oct. 1901. 
Inst. E., Mech. (47) Serial beginning Oct. 26, 1901, 
(47) Serial beginning Nov. 1901. 


Air Motors.* W.C. Popplewell, Assoc. Inst. 
the Glasgow Exhibition.* Fred. Bathurst. (26) Serial beginning 
22, 

Hydraulic Pumping Machinery.* Fr. Froelich. Serial beginning Dec. 1901. 

Shaft Fractures Due Oscillations Direct-Coupled Units Critical Speeds. Julius 
Frith and Ernest Lamb. (42) Serial beginning Dec. 28, 1901. 

Shrinkage and Pressure-Joints.* illiam Ledyard (6) Jan. 

The Paris Motor Car Show.* (12) Serial beginning Jan. 

Some Notes Steam Turbines.* Warburton. (Paper read before North-East 
Coast Inst. Engrs. and Shipbuilders.) (12) Feb. 

The Bignall Keeler Duplex Pipe Machine.* (20) Feb. 13. 


Gas and Gasoline Engine Ignition. Albert Stritmatter. (62) Serial beginning Feb. 
13, ending Feb. 20. 


Plate Springs.* (12) Feb. 14. 
Well-Designed Brass Furnace.* Feb. 14. 


Steam Boilers for Electric Power Stations. (Paper read 
before Manchester Section Inst. E.) (47) Feb. 15. 


Mechanical Plant the Albany Station the New York Central Hudson River Rail- 
road Company.* (14) Feb. 15. 


Crude Petroleum Fuel. Robert Skinner. (19) Feb. 15. 


New Carburetted Water Gas Plant Oldham, England.* (Reprint from Journal Gas 
Lighting.) (24) Feb. 17. 


Rotary Brush System Feeding Pulverized Fuel Furnaces.* (13) Feb. 20. 
Tilustrated. 
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Mechanical—(Continued). 


Camming Automatic Screw Machines.* Goodrich. (20) Feb. 20. 

The Crystal Palace Motor Car Show.* (12) Feb. 21. 

The Diirr Water-Tube Boiler.* (22) Feb. 21. 

The Working Loads for Manila Rope.* Hunt. (11) Feb. 21. 

Driven Compressed Air.* Popplewell, Assoc. (47) 
e > 


Central Heating Lighting Plant for the County Buildings, Indianapolis, Ind.* (14) 


The Efficiencies Chain Blocks.* (47) Feb. 22. 
Gas and Other Internal Combustion Engines.* Dugald Clerk. (Paper In- 


stitution Engrs. and Shipbuilders Scotland.) (47) Serial beginning Feb. 22. 
Mammoth Sellers Planer.* (20) Feb. 


The Nutting Automatic Multiple Spindle Drill.* (20) Feb. 27. 

Kuhn’s Coal-Stamping Machinery.* (22) Feb. 28. 

Industrial Motor Cars France.* (12) Feb. 28. 

eb. 

the Independent Electric Light and Power Co., San Francisco, Cal.* (64) 
Mar. 


Evolution the Shaft Governor.* Carpenter. (Paper read before the Engine 
Builders’ Assoc.) (64) Mar. 


Experiments Spiral Springs. Chas. Benjamin and Roy (Paper read 
before Am. Soc. E.) (25) Mar. 

New Tender Draft Casting for Friction Draft Gear.* Frank Kleinhans. (25) Mar. 

The Briquetting Fuels and Fine Mineral Ores.* Wm. Gilbert Irwin. (9) Mar. 

Efficiency Bituminous Coal. Harlan (39) Mar. 

Correcting for Variations Indicator Koob. (64) Mar. 

Hampton Boiler Plant; Description New Boiler Plant the D., Coal Mining 
Department Scranton, Pa.* (45) Mar. 

Horse-power Belting and Pulleys.* Wolfe. Mar. 

Lubrication Machine Tools; Requirements Locating Oil Holes.* (41) Mar. 

Steam Hoisting Engines.* Mar. 

New Valve Gear for Gas, Steam and Air Engines.* Ernest Naylor. (Paper read 
before Am. Soc. (41) Mar. 

Steam Carriages.* (46) Mar. 

Electric Vehicles.* (46) Mar. 

The Packard Gasoline Touring Car. (46) Mar. 

The New Light Panhard-Levassor Automobile.* (19) Mar. 

Distributing Artificial Gas High Pressure Suburban Locality.* George Good- 
now. (Paper read before New England Assoc. Gas Engrs.) (24) Mar. 

Traction Wagon Roads.* Ira Baker, Am. Soc. (13) Mar. 

Modern Steam Engine Practice Abroad.* Frank Perkins. (62) Mar. 

Possible Improvements the Gas Engine. (62) Mar. 

Improved for Gas Producers.* (20) Mar. 

Ore Handling Furnaces. Waldon Fawcett. (46) Mar. 

The Table Photometer and the Standard Pentane Lamp. (Abstract from the Journal 
Gas Lighting.) (24) Mar. 10. 

Etude des Machines Vapeur par Diagramme Entropique. Boulvin. (37) Serial 
beginning Mar., 1901. 

par Mélange Pompes Air.* Joseph Nadal. (37) Serial beginning 
une, 


Gazdes Hauts Fourneaux. Jules Deschamps. (37) Serial beginning 
uly, 


Théorie des Moteurs Gaz. Jules Deschamps. (37) Serial beginning 
uly, 


Appareils Sureté des Chaudiéres Vapeur. Frangois Sinigaglia. (37) Serial begin- 
ning July, 1901. 


Nouvelles Voitures Air Comprimé Compagnie Générale des Omnibus Paris.* 
Boéto. (33) Serial beginning July 13, 1901. 


sur une Machine Vapeur MM. Weyher Richemond. Hirsch. (37) 
Serial beginning Aug., 1901. 


Application principe conservation fonctionnement des ventilateurs 
centrifuges.* A.H. Courtois. (37) Jan. 


Les surchauffeurs vapeur; progrés récents dans leur construction.* Maurice 
Miet. (33) Feb. 


Machine fabriquer les vis.* Feb. 


pour hautes pressions mus par turbines vapeur.* Rateau. (33) 


Note sur dispositif simple permettant d’opérer bombé théorique sur jante des 
poulies des volants.* (36) Feb. 10. 


Pompes centrifuges haute pression avec moteurs électriques turbines vapeur. 
Rateau. (33) Feb. 15. 
Nouveaux Monte-Courroies fixes pour transmissions.* Henry Mamy. (33) Feb. 15. 
construits par les ateliers Ducommun, Mulhouse.* Nardin. (33) 
eb. 


vapeur surchauffée, 1827 nos jours.* Loffet. (36) Serial beginning Feb. 25. 
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Metallurgical. 

and Foundry Practice the United States.* (12) Serial beginning Sept. 

Modern Methods Gold Extraction.* Walter Koch. (58) Jan. 

The David Copper Process.* (19) Feb. 22. 

Some Unsolved Questions Ore Treatment; Consideration Some the Mechanical 
and Other Imperfections Milling Processes.* Howarth. (45) Mar. 

Anaconda Copper Mining Company’s New Reduction Works.* (16) Mar. 

Gaz Haut Fourneau.* Jules Deschamps. (37) Serial beginning 

une, 

Les récents progrés métallurgie fer l’acier.* (34) Serial 
beginning Feb 

Chargeuse 

Military. 


The Evolution Fire-Arms and and Their Relation Advancing Civilization. 


électrique, systéme Wellman, pour fours Siemens-Martin.* (33) Feb. 15. 


Joseph Wheeler. (3) Mar. 
Matériel d’Artillerie.* (37) Serial beginning Feb., 1901. 
Mining. 


Notes Mine Hoisting Engines. Robert Peele. (6) Jan. 
Dredging for Fine Gold Idaho.* Robert Bell. (16) Feb. 15. 
The Coos Bay Coal Fields.* Cleveland Rockwell. (16) Serial beginning Feb. 15. 
Iowa’s Iron Mine.* Beyer. (16) Feb. 22. 
The Universal Galloway. (22) Feb. 28. 


Winding from Great Depths.* (22) Serial beginning Feb. 28. 
Mine Motor Traction.* Mar. 


Mine Explosions. (45) Mar. 


Compressed-Air Mine Plant; the Application Compressed Air Rock 
Drills, Pumps, oisting Engines, and Robert Peele. (45) Mar. 

Conveying Machinery Coal Mining.* (10) Mar. 

Electricity Mining.* George Gibson. (16) 

Coal Cutting Machinery British Sydney Walker. (16) Mar. 

Les nouveaux fougages par congélation.* (33) Serial beginning Jan. 
18, ending Feb. 

Municipal. 


Oil Street Construction. (14) Feb. 22. 
Asphalt Paving under Municipal Management.* Puffer. (60) Mar. 


Cost Building Macadam Roads Port Huron, Mich.* Frank Rogers. (Abstract 
paper read before Mich. (13) Mar. 


L’arrosement voie publique Paris.* Bret. (33) Feb. 22. 
Railroad. 


Locomotive Draft Appliances. (25) Serial beginning Oct., 1901. 
The New Victoria Station Serial beginning Nov. 15, 1901. 


The Balancing Locomotives. Dalby. (11) Serial beginning Nov. 22, 1901; 
(47) Serial beginning Nov. 23, 1901. 


Electric Traction Railways. (21) Serial beginning Jan., ending Feb. 


Compound Tank Locomotive, Indian-Netherlands Railway, Java.* (12) Serial begin- 
ning Jan. 


The Bolster Problem. Lamont. (61) Jan. 21. 

The Relation Energy and Motor Capacity Schedule Speed the Moving Trains 
Electricity.* Cary Hutchinson. (42) Feb. 

American Engineer Locomotive Draft Appliances; Tests Locomotive Stacks.* 

Egyptian Experimental Locomotives.* (12) Feb. 


York State Railroad Commission the Park Ave. Tunnel Collision. 

13. 

Portable Accelerometer for Railroad Testing. Corey. 
presented before Am. Soc. 14. 


Starting Valves, Four Cylinder Tandem Compound.* (40) 
eb. 


British and French Train Services 1901. Charles Rous-Marten. (12) beginning 
Feb. 14, ending Feb. 21. 

Compound Consolidation Locomotive, M., St. Paul and Ste. Ry.* (18) Feb. 15. 

Electric Headlights the Chicago, Milwaukee St. Paul Ry.* (18) Feb. 15. 

Kinsman Block System for Control Railway Trains.* (27) Feb. 15. 

Test Automatic Air-Safety Valve the Pennsylvania Lines.* (18) Feb. 15. 

The Southern Ry. and Improvements.* (13) Feb. 20. 

Express Engines, Furness Railway.* (12) Feb. 21. 

The Morrison Automatic Air Safety Valve.* (40) Feb. 21. 

The Miller Locomotive Cab Signal.* Feb. 21. 


Notes the Wear Journals.* David Van Alstine. (Reprinted from Proc., North- 
West Ry. Club.) Feb. 21. 


(Extract from paper 
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The Design and Construction Railway Carriages India.* Bamford, Assoc. 
Inst. E.) (11) Serial beginning Feb. 21. 

Self-Turning Snow Plow the Delaware, Lackawanna Western R.* (18) Feb. 22. 

Consolidation Locomotive for Southern Pacific Company.* (18) 

eb. 22. 

Test Ball Bearing Car Journal the Fitchburg Electric Ry.* (18) Feb. 22. 

Balancing Locomotive (12) Feb. 28. 

Baldwin Four-Cylinder Balanced Compound for the Plant System.* (15) Feb. 28. 


Steel and Wood Box Car, 80000 Pounds’ Capacity.* (40) 


The New York Central Box Feb. 28. 
Capacity Box Car; New York Central Hudson River Railroad.* (25) Mar. 


Compound Ten-Wheel Passenger Locomotive; Vauclain Four-Cylinder Balanced 
ystem.* (25) Mar. 


Modern French Locomotive Practice.* Charles Rous-Marten. (10) Mar. 

The Differentiation the American Locomotive. J.C. Bayles. (20) Mar. 

Some Factors Affecting the Power Locomotives.* Goss, Am. Soc. 
(Paper read before New England Club.) (13) Mar. 

The Construction the Aspen, Wyoming, Tunnel the Union Pacific 
Hardesty. (13) Mar. 

The Vauclain Four-Cylinder Balanced Compound for the Plant System.* (40) Mar. 

Baldwin 000th Locomotive, 10-Wheel Compound, for the Plant System. (18) 

Vibrations Caused Underground Railway Trains. (14) Mar. 

L’Exposition Universelle 1900: Notice sur Matériel les Objets Exposés par les 
Chemins Fer (38) Serial beginning Mar., 1901. 

Etude sur les Locomotives Américaines.* (37) Serial beginning Oct., 1901. 

Locomotive compound grande vitesse, Compagnie des Chemins fer Nord 

Triage Mécanique des petits colis messageries (au départ) dans gare Paris- 
Austerlitz.* Pons. (38) Feb. 

Les Chemins fer Tunisie. Espitallier. (33) Feb. 22. 


Railroad, Street. 


The New Subway New York City.* Charles Prelini. (11) Serial beginning 1901. 

The New York Rapid Transit Railway.* (13) Serial beginning Jan. 30. 

The Selection Electric Motors for Railway Service. Potter. 42) Feb. 

Manchester and Liverpool High-Speed Electrical Railway. Behr, Inst. 
paper read before Glasgow Technical College Scientific Society.) 


(47) Feb. 
The Tramways.* (17) Feb. 22. 
Opening the Electric Elevated Underground Road, Berlin, Germany.* (27) Mar. 
Steel Street Car Wheels. Wright. (17) Mar. 
The Great Northern and City Railway.* (17) Mar. 
The Camps Bay, Cape Town Sea Point Tramways.* (17) Mar. 
Design for Power Station Providence.* (17) Mar. 
Joint Construction and Wheels Philadelphia.* (17) Mar. 
The Double Trolley Trackless Motor Car.* (17) Mar. 
The Electrical Equipment the Providence, Warren Bristol Railroad.* (17) Mar. 


Rapid Transit Company; Study Financial and Operating Policy.* 
17) Mar. 


Concrete Roadbed Construction for Street Railways.* (13) Mar. 

Traction électrique sur les lignes Milan Gallarate, Varese, Porto Ceresio, Arona 
Laveno réseau Compagnie Italienne Méditerranée.* (38) Feb. 

Traction par trolley automoteur.* Jean Loubat. (36) Feb. 25. 


Sanitary. 


Drainage Improvement Dredging.* Watts. (Abstract paper read before 
Indiana Eng. Soc.) (13) Feb. 


The Early History the Memphis Sewers. Bell. (Extracts from paper read be- 
fore Memphis Eng. Soc.) (14) Feb. 15. 

The Sewerage Systems Sydney, N.S. (14) Feb. 15. 

The Septic Tank System Fond Lac. (14) Feb. 22. 

Heating and Ventilating Railway Shops Elizabethport.* (14) Feb. 22. 

The Recent Epidemic Typhoid Fever Baraboo, Wis., and Its Probable Relation 
the Water Kirchoffer. (13) Feb. 27. 

The Use Concrete Sewer Construction.* Harry Gifford. (Abstract paper 
read before Mich. Eng. Soc.) (66) Mar. 

The Drainage Swamps for Watershed Improvement.* Larned. (28) Mar. 

Ventilation and Heating the Mint, Philadelphia.* (14) Mar. 

Plumbing the Astor Apartment House, New York.* (14) Mar. 

The Ventilation the Simplon Tunnel.* (14) Mar, 

Incinération des ordures ménagéres Milwaukee (Etats-Unis).* (33) Feb. 22. 


Structural. 


Impact Tests Notched Steel Bars. (11) Feb. 
The Cement Works Johnson and Co., Ltd., Greenhithe.* (12) Feb. 
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Structural—(Continued). 


Cell Construction the Tombs Prison, New York.* (14) Feb. 15. 

New Method Testing Fire-Resisting Qualities Fire-proofed Wood.* Ira Wool- 
son, Am. Soc. (13) Feb. 20. 

Concrete Coke Bins.* Feb. 21. 

Earthquake-Proof Buildings Japan.* (14) Feb. 22. 

Holder Foundation Quicksand. Learned. (Paper read before New England 
Assoc. Gas Engrs.) (24) Feb. 24. 

Theory the Strength Beams Reinforced Concrete. Kendrick Hatt. (Abstract 
presented before Indiana Eng. Soc.) (13) Feb. 27. 

Fireproof Grain Elevator Construction.* Jas. Macdonald. (3) Mar. 

The Chamber Commerce Building, New York.* (14) 

The Rudelsburg Portland Cement Works.* (14) Mar. 

The Design Steam Power Plants.—Chimneys. Henry Meyer, Jr.* (14) Mar. 

The Hanover National Bank Building, New York. (14) Mar. 

Water Gas Plant.* Tippy. (Paper read before Mich. Gas Assoc.) 

24) Mar. 10. 
Machines essayer les matériaux construction; Mohr Federhaff.* (36) Jan. 25. 
Groupe scolaire (Seine). (35) Feb. 


Water Supply. 


Settling Basins and Slow Sand Filter Beds for Pittsburg, Pa.* (13) Feb. 13. 
The Measurement Water.* (Abstract paper read before Indiana 
Eng. Soc.) (14) Feb. 15. 
The High Earth Dam Forming Druid Lake, Baltimore Water-Works.* Alfred Quick, 
Assoc. Am. Soc. (13) Feb. 20. 

New Waterworks Pittsburg.* (12) Feb. 21. 

The Recent Epidemic Typhoid Fever Baraboo, Wis., and Its Probable Relation 
the Water Supply.* Kirchoffer. (13) Feb. 27. 

The Water-Works System Middletown, (60) Mar. 

Water Purification.* P.A.Maignen. (3) Mar. 

Gas Engine Driven Direct Pressure Pumping Plant, with Some Experiments Pump 
Valve Area. Mead. (3) Mar. 

Report the St. Louis Water Supply Expert Commission. Abstracted Robt. 

The Dam and Power Station the Hudson River Water Power Co.* (14) Mar. 

New Automatic Movable Dam.* (14) Mar. 

Great Water Power System Hartford, Conn.* Alton Adams. 
27) Mar. 8. 

Note sur les compteurs d’eau.* M.Couronne. (37) Serial beginning Jan. 

Projet prix revient desréservoirs d’alimentation des (36) Jan. 25. 


Waterways. 

The Dortmund and Ems Canal. Herr Regierungs and Baurath Hermann. (11) Serial 
beginning Sept. 1901. 

Building Lowland Protections. Percy Wilson. (19) Serial beginning 


an. 
The North-Sea Canal, the Ymuiden Locks, and the Portof (11) Serial be- 
ginning Jan. 10, ending Feb. 28. 
The Enlargement the Sault Canal.* Waldon Fawcett. (62) Feb. 20. 
Dam Water Power the Mississippi River Keokuk, Iowa. Lyman 
Cooley. (3) Mar. 


Utilisation des Canaux pour Relévement Nos Ports Transit. (36) Serial be- 
ginning June 25, 1901. 


canal (Canada).* (33) Feb. 


¥ 


a 
. 
q 
q 


Vol. XXVIII. MARCH, 1902. 


AMERICAN SOCIETY CIVIL ENGINEERS, 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CONTENTS. 


PAGE 


The Pennsylvania Avenue Subway and Tunnel. Philadelphia, Pa. 

and SAMUEL WAGNER, Members, Am. Soc. 190 
Stresses Columns Subject Combined and Loading. 


Some Devices for Increasing the Accuracy Rapidity rations. 


The Bohio Dam. 


Memoirs: 


PLATES. 


Underpinning Masonry; and Eighteenth Street 
Erection Broad and Fifteenth Street Bridges.......... 


Plate Arch and Centers; and View Inside the Tunne 217 
Plate Forty-eight-Inch Mains Twenty-fourth Street.......... 221 
Plate work Ventilation Opening; and Ventilation Opening 242 
Plate VIII. Twentieth Street 247 
Plate Electric Crane; and West Portal Tunnel. 249 
Plate Typical Progress Subway and Tunnel.. 251 
Plate XI. Coaling Station; and Five per cent. Grade Street 
Plate Overhanging Driveway; and Grain 255 
Plate Views the Subway, East and West from Sixteenth 261 
Plate XIV. Alidades the Geological and Coast and Geodetic Surveys 279 
Plate XV. The Bumstead Alidade; and the 281 
Plate XVI. Heliotrope Attachment for Transit.................. 285 
Plate Method Measuring Base Line for East River Bridge 299 


No. 
825 
7 
> 


Vol. XXVIII. MARCH, 1902. No. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE PENNSYLVANIA AVENUE 
SUBWAY AND TUNNEL, PHILADELPHIA, PA. 


Members, Am. Soc. 


PRESENTED May 1902. 


History, AND SEWER CONSTRUCTION. 


The early history, and the construction the sewers, connected 
with the work abolishing grade crossings Pennsylvania Ave., 
the City Philadelphia, what known the Pennsylvania Ave. 
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the purpose this paper take the subject where the 
description was left off the previous paper, and present such 
features the completion the work hoped may inter- 
est the profession. 
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The following concise description the work whole: 
Beginning the south end the old bridge over Callowhill 
below Twelfth St., the grade begins fall toward the west the 
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THE PENNSYLVANIA AVENUE SUBWAY. [Papers. 


rate 1.46 ft. per hundred Twelfth St. points there 
iron viaduct which has been lowered from higher elevation meet 
the change grade. new, steel, half-through, plate-girder span, 
with two main girders, 284-ft. centers, and with solid steel floor 
right angles them, crosses Twelfth St., and the grade the street 
slightly lowered give ft. headroom. From this point the 
grade descends the rate 2.5 ft. per hundred the west, meeting 
the subway level west the line Broad St. See Fig. 

After crossing Twelfth St., the tracks, two number, are sup- 
ported upon earth filling between masonry retaining walls. Thir- 
teenth St. the most serious street change grade occurs. account 

the rapidly descending grade the tracks, the new level the 
tracks would about cross the old level Thirteenth St. grade. 
order avoid this crossing was necessary depress Thirteenth St. 
about 13.5 ft. under the tracks, and run out the present grade 
Nectarine St. the north and Carlton St. the south. This also 
changed the grades Callowhill, Buttonwood and Hamilton Sts., all 
which run east and west. 


the south side Noble St., east Thirteenth St., coal yard 


the Philadelphia and Reading Railway Company was lowered the 
new grade Thirteenth St., trestles were built the yard, and track 
connections made from the tracks Noble St. over the bridge 
Thirteenth St. (See Contract 12.) 

Thirteenth St. the new freight yard the railroad company 
commences. This extends from Callowhill St. Noble St., and from 
Thirteenth St. nearly Sixteenth St., and contains the new freight 
buildings (Contract 15), situated between Thirteenth and Broad Sts. 
Broad St. the subway about ft. below the street level, and this 
depth, generally, continues the west. 

The Baldwin Locomotive Works, which are situated the north 
side the subway, between Broad and Fifteenth Sts., are connected 
with the depressed tracks means side track grade. 
the south side driveway, grade, connects the subway 
yard with Callowhill St., and second grade connects the yard 
tracks with the high-level yard tracks front the warehouse 
Sixteenth St. 

Broad St., the change street grade the north end the 
bridge was about 4.5 ft. This was necessary order give clear- 
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ance ft. over the main tracks. The railroad clearances through- 
out, with this single exception, are ft. over the main tracks and 
least ft. over all side and yard tracks. Broad St. the first street 
cross over the subway. streets the west, far and includ- 
ing Twenty-first St., are carried over means steel bridges 
plate-girder, deck type. Between Twenty-first and Twenty-seventh 
Sts. the streets cross the tunnel; beyond Twenty-seventh St. the only 
means crossing foot-way bridges, Fairmount Park, with 
avenues, being the south. 

The original plans contemplated the erection large commercial 
coal conveyor for the retail coal trade, located the south side 
Fifteenth St. This was abandoned, and coal yard constructed 
its place. The original structure was covered Contract 18; the 
coal yard, Contract 49. 

Sixteenth St., addition the highway bridge crossing the 
subway, bridge the street level provided cross from the rail- 
road yard Sixteenth and Hamilton Sts. large warehouse owned 
the Philadelphia and Reading Railway Company, and also pro- 
vide connection the coal yard Fifteenth St. connected with 
the subway tracks means the grade already referred to. 
this point the subway narrows down the bed Pennsylvania 
ft. between house lines. some cases, between this point and 
Twentieth St., the retaining walls either side are built under the 
fronts the buildings, the wall being private property. others, 
the wall placed about ft. from the building line, and entirely 
within the bed the street. Provision thus made for four, and 
some cases six, tracks between the retaining walls. 

Between Sixteenth and Seventeenth Sts. the north situated 
the works William Sellers and Company, Inc.; the south, the 
time the work was started, was located the works Whitney and 
Sons. The first provision for access these properties was means 
hydraulic lift (Contracts and 40), located the south side 
the avenue, connection being made the north means over- 
head bridge. The lift has been abandoned, the railway company has 
purchased the Whitney property, and the connection the works 
William Sellers and Company has been made 5.59 grade 


the south side and overhead bridge into their works (Contract 
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The Baldwin Locomotive Works occupy the property the north 
side the avenue, between Seventeenth and Sts. Con- 
nection made siding, grade, leaving the level the 
subway west Eighteenth St. the south side there railroad 
connection. 

Between Eighteenth and Nineteenth Sts. there are properties 
with railroad connections. driveway, steel construction, 
provided for street purposes the east end the block the north 
side. 

The Twentieth St. Elevator the Philadelphia Grain Elevator 
Company situated the south side between Nineteenth and Twen- 
tieth Sts., and the works Stanley Flagg and Company the 
north. The original plans provided for access plants means 
hydraulic lift and bridge similar that Seventeenth St. 
This, however, was abandoned; grade was made connecting with 
the grain elevator, and connection Flagg and Company was made 
from the subway level (Contract 41). this latter case the owners 
have erected upon their own property lift capable raising single 
the City and the railway company constructing the necessary 
retaining walls, making all excavation, reconstructing the buildings, 
and making the track connection. 

The railway company owns the property between Pennsylvania 
Ave. and Hamilton St. and between Twentieth St. and the intersection 
Hamilton St. and Pennsylvania Ave. This space was formerly 
occupied freight yard, and engine-houses and repair shop. 
has been excavated the level the subway, and engine-house, 
freight-house, and repair shop (Contract 25) has been built, also 
locomotive coaling station (Contract 26), 50-ton electric crane (Con- 
tract 27), and engine turn-table. Twenty-first St. crosses this yard 
means plate-girder, deck bridge. 

the south side the yard the plant Messrs. Bement, Miles 
and Company, reached connections made the subway level 

between Twentieth and Twenty-first Sts. The Knickerbocker Ice 
Company’s plant, the south side, west Twenty-first St., reached 

the west end this yard, the tunnel (Contract 33) begins, and 
extends for distance 2710.42 ft. provides for four tracks. 
emerging from the tunnel, the portal the Baltimore and Ohio tunnel 
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passed, some 263 ft. the west, and, following the grade the 
Baltimore and Ohio tracks, which 1.3%, the present grade reached: 


Thirtieth St., the end the work, and 000 ft. from the starting 
point. 


ALIGNMENTS AND GRADES. 


Beginning Callowhill St., below Twelfth St., and Station 
the alignment follows: 
Station P.C.C. toleft. ft., for 54° 


Station Tangent running west Pennsylvania 
Ave. 


Station 20.9 (5° curve right). Radius 1143.42 ft., 
for 36° 

Station Radius 13189.127 ft., for 26”. 

Station 56.66 Radius for 22° 0’. 

Station 100 Connection with old tracks. 

The grades are shown Table No. 


TABLE No. 


20.00 0.376 39.58 16.00 


the spring 1896 was decided advertise for bids for 
much the work possible, and was therefore divided into con- 
tracts arranged enable attacked from the greatest 

number points one time without interference, and the same 
time divide that work requiring special skill its execution 

could separated from the rest order that the number sub-con- 


96.92 
§ + 44.71 
89.21 
16.65 
24 +- 91.55 
71.87 
39.58 
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tractors would reduced The following list 
the contracts into which the work was 


Contracts 6..... Sewers. 

Contract 7......... Test pits. 

Contracts and old buildings. 

Contract Removing surplus material. 

Contract 11........ Temporary tracks. 

Contract 12........ Work construction east Thirteenth St. 

Contract Retaining walls from Thirteenth Sixteenth Sts., 
except the north from Broad Sixteenth 
Sts. 

Contract 14....... Excavation the core between the retaining 


walls, and the construction bridges from 
Thirteenth St. the east tunnel portal. 


Contract 15........ Freight-houses between Broad and Thirteenth Sts. 
and 28, ings from Broad St. the east tunnel portal. 

Contract 18........ Commercial coal conveyor, Fifteenth St. 

Contract 20....... -Hydraulic lift Seventeenth St. 

Contract Freight-house, engine-house and repair shop, 
Twentieth St. yard. 

Contract 26..... coaling station, Twentieth St. 

Contract 27........ Electric crane, Twentieth St. yard. 

Contract 29........ Subway and tunnel from the east tunnel portal 
Thirtieth St. 

Contract 30........ Permanent tracks. 

Contract signal plant. 


the time the initial preparation this list, Contracts 10, 
inclusive, had been executed, and most them completed. Plans 
and specifications, therefore, were prepared for Contracts 31, 
inclusive, the work covered them consisting all the principal 
items except the sewerage system, and covering the new buildings, 
track, signal system, etc., required the Philadelphia and Reading 
Company. 

Detailed plans the freight and engine-houses Thirteenth and 
Twentieth Sts., Contracts and 25, were prepared the then Chief 
Engineer the Railroad Company, Mr. Nichols. The plans for 
work the commercial coal conveyor, hydraulic lift, locomotive coal- 
ing station, electric crane and interlocking signals, were not prepared 
detail, but bids were asked upon general plans and specifications, 


complete list the contracts shown Table No. 16, appended the paper. 
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the bidder submit his detailed plans and specifications for approval. 
All the remainder the work was prepared the Bureau Surveys, 
Department Public Works the City Philadelphia, and approved 
the Consulting Engineer the Railroad Company, Joseph 
Wilson, Am. Soe. 

April 8th, 1896, the work was advertised, and May 12th was set 
the time for the receipt bids. was thus expected that ample 
opportunity would given prepare intelligent bids any part 
the work. the time that the drawings, which numbered 164, 
were exhibition, twenty-one contractors received prints which 
were prepared for their accommodation. 

May 12th, 1896, eighty-seven separate proposals were received 
from twenty-one different bidders, and the bids were scheduled and 
reported the Director the Department Public Works. 

The sum the lowest bids received this date amounted 
817 961.84. 


FOR RAILROAD CONNECTIONS. 


The method making connections the various industrial es- 
tablishments along the line Pennsylvania Ave. was one the most 
difficult problems the design the work. The usual block distance 
between cross-streets 396 ft., and the elevation overcome 
from ft. This made very difficult make connections, 
with moderate grades leading the subway, without interfering with 
the grades the intersecting streets. 

Among the methods considered was the use the rack-rail system 
with grades and per cent. Studies were prepared for the 
connections the following points the upper level, using this sys- 
tem, 

Warehouse Sixteenth St. 

William Sellers and Company, and Whitney, between Sixteenth 
and Seventeenth Sts. 

Baldwin Locomotive Works, between Seventeenth and Eighteenth 
Sts. 

Baldwin Locomotive Works, between Broad and Fifteenth Sts. 

Philadelphia Grain Elevator, and Flagg and Company, between 
Nineteenth and Twentieth Sts. 

Knickerbocker Ice Company, west Twenty-first St. 


. 
F 
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During the preparation the plans, expert opinions were obtained 
from representative locomotive builders, and from the Engineer the 
Abt Rack-Rail System America. was considered that heavy 
traffic, such there Pennsylvania Ave., could handled ad- 
vantage 10% grade fitted with rack-rail. 

The locomotive could built that could used level 
tracks and easy grades adhesion, but have supplemental cylin- 
ders and cog wheels engaging the rack where the 10% grades 
occurred. grade locomotive would have sufficient power 
haul its own weight the grade, and, addition, load equal 
its own weight. the addition supplemental cylinders and cog 
wheels would possible increase its power fourfold and more. 
The type switching engine use the Philadelphia and Reading 
Railway Company, weighing about 000 Ibs., with slight modifica- 
tions, could made haul about 100 tons cars and lading 
straight 10% grade. The cost fitting locomotive with the 
necessary machinery for operating the rack-rail was said from 
500 000, depending upon the details the plan adopted. 

The cost fuel and stores would slightly increased, but proba- 
bly not more than from per cent. The additional cost 
repairs was estimated from $500 000 per annum per locomotive 
for the machinery for operating connection with the rack. 

The cost the rack-rail for single connection (say 200 ft.) would 
about 600, including all appurtenances, and its life, far 
known, very great. 

far safety concerned, the rack-rail 10% grade would 
safer than grade without the rack, the rack affords means 
controlling the load independent the brakes. The rack-rail 
would way interfere with running standard cars over the tracks. 

such system curves are especially avoided, possible, 
and long radius should used circumstances will permit. 
Rack-locomotives have been built operate grade 33% com- 
bined with curve 398 ft. radius. 

One the four-wheeled Reading shifters use to-day could 
remodeled haul load three four loaded cars 10% 
grade fitted with rack-rail, assuming each car weigh gross tons. 


The reasons advanced for the use the rack-rail were 
follows: 
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1st. account the steep grades used, the length the connec- 
tion very much reduced, thus largely decreasing the cost the work 
construction, and also damages adjoining property. 

2d. many points would have made possible connect with 
existing tracks private property their original level, instead 
requiring change grade, with consequential damages. 

3d. The present locomotives, with comparatively little expense, 
could altered suit the rack-rail; and the first cost the rack- 
rail itself comparatively small. 

4th. The use the rack-rail, even under disadvantageous circum- 
stances, was found result very considerable saving throughout 
the entire line. 

The studies thus prepared did not meet the approval the Phila- 
delphia and Reading Railway Company, nor did they obtain the 
approbation large industrial establishment which first was 
favor the plan. was therefore abandoned, and the connections 
were made with adhesion grades, together with the power lifts 
which have been referred to, and which their turn were also aban- 
doned, leaving all connections with the grades, directly from 
the subway level. 


SALE THE PHILADELPHIA AND READING 


September 1896, all the property the Philadelphia and 
Reading Railroad Company was sold auction, Thirteenth and 
Callowhill Sts., the City Philadelphia, among others, protesting. 

All the liabilities the Philadelphia and Reading Railroad Com- 
pany, far they related the work the subway, were as- 
sumed the purchasers, the newly organized company taking the 
name the Philadelphia and Reading Railway Company. 


TEMPORARY TRACKS. 


Besides the local freight business the Philadelphia and Reading 
Railroad Company the industrial establishments Pennsylvania 
Ave., was necessary operate the freight yards Broad St. and 
Front and Willow Sts., the Delaware River, reached way 
Pennsylvania Ave. and Noble St. order provide for continu- 
ance this business, and the same time construct the subway, 
was necessary lay temporary tracks St. from Tenth 


ay 
3 
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St. Pennsylvania Ave. and Twenty-second St., and Pennsylvania 
Ave. from Twenty-second St. Thirtieth St. The railroad company 
formerly had four tracks Pennsylvania Ave. 

August 10th, 1896, the work constructing the tracks Ham- 

St. between Tenth and Twenty-first Sts. was begun, the tracks 

being laid with new material, The street paving was removed and 
stored for future use, but large portion was cobble, which was 
never relaid. The subgrade was excavated bring the top 
the rail about level with the curb. Broken stone approved slag 
ballast depth ins. was placed beneath the ties, which were 
white, rock chestnut oak, yellow pine good quality. The two 
ties each joint were first-class, ft. long, ins. thick, and not less 
than nor more than ins. the broadest face. The remainder 
could second-class, which the face was not less than ins. 
Interlaced ties were used for all turn-outs and cross-overs. Fourteen 
ties were used each 30-ft. rail. 

All new rails were the Philadelphia and Reading standard 79-lb. 
section. The chemical composition was specified follows: 


Carbon 0.55 0.60 
Silicon 0.15 0.20 


Sulphur 


Rails having carbon below 0.53 above 0.65 were re- 
jected. 


The drop-test required that*one test made from each heat, and 
that 90% the specimens must stand without breaking under 
weight 000 with 20-ft. drop, and with the rail supported 
ft. between centers. 

was the intention, specifying this quality rail, take 
upon the completion the temporary tracks, and use for sidings 
and yard tracks the permanent work, passed the physical 
inspection after being service. 

Most the industrial establishments backing Hamilton St. 
were connected this temporary track system. Sixteenth St. 
connection was made with the tracks Callowhill St., terminating 
temporary freight-houses Thirteenth and Callowhill Sts., and 
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arranged occupy only half the block between Broad and 
Thirteenth Sts. 

West Twenty-first St., Pennsylvania Ave. was widened the 
south side far west Twenty-fifth St., provide for the new 
alignment the tunnel, and between Twenty-second and Twenty-fifth 
Sts. the old tracks were shifted the south, allow the north 
abutment the tunnel constructed. After the north tunnel wall 

was built, the tracks were shifted the north side the wall, where 
they remained until traffic was running the permanent tracks 
through the tunnel. 

was the intention use much the old rail was possible 
the construction the temporary tracks, and, therefore, prices 
were asked the proposal for doing the various classes work, 
given Table No. 


street crossings and other places where the tracks were crossed 
teams foot traffic the tracks were planked with 3-in. yellow 


pine planking 1-in. blocking over the ties, form passage- 
way. 
TABLE No. 


Tracks. 11. 


Classification. Price. 


New material throughout................ $2.05 per linear foot. 


Second-hand rails, new ties...... 1,85 
Old rails, all other material new... 1.25 
Old rails and ties, other material new. 0.99 

New single and double 650.00 each. 

New crossings—steam 250.00 each. 
Old switches, new ties and 75.00 each. 
Old single double 250.00 each. 
Shifting trolley per linear foot. 
Drainage, and removing old 700.00 


All track work was made and paid for the linear foot, measure- 
ment being made once passing through switches the main track, 
and again starting from the point the switch and measuring out 
the turn-out. 

The contract was awarded McManus, and the work was 

carried the progress the work the subway demanded. 

was completed June 12th, 1898. all, 933 ft. track all 
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grades were laid, 194 switches and crossings were placed the line, 
and the total amount paid the contractor was $144 028.99. 


WALLS AND UNDERPINNING. 

Immediately after work was begun upon the temporary tracks, the 
several contractors for the underpinning buildings and the construc- 
tion retaining walls between Thirteenth St. and the east portal 
the tunnel were ordered begin work. This work was divided into 
nine contracts, numbered follows, 13, 16, 17, 19, 21, 22, 23, and 
28, and each contract generally embraced the work between two 
adjacent cross-streets, that is, from the west house line one street 
the west house line the next, and both sides the avenue, 
and included the adjustment the buildings and the construction 
the retaining walls. Each contract also covered both bridge abut- 
ments the street the west. 

The first operation was either underpin the walls the adjacent 
buildings reconstruct The method used was shown 
the contract drawings for each side the avenue. These draw- 
ings usually were three number, showing follows: 

The conditions existing before any work was done. 

2d. Any temporary work which was necessary. 

3d. The work was completed. 


Table No. list the buildings adjacent the work, giving 
the method treatment. 


TABLE No. 
Between streets. Side. Name building. Treatment. 
Broad 15th........ North. Baldwin Locomotive Works. None required. 
15th 16th.......... North. Four-story machine shop. Reconstruction. 
South. Six-story warehouse. Underpinning. 
North. Large machine shop. Underpinning. 
South. Car-wheel foundry. Underpinning. 
North. Baldwin Locomotive Works. Underpinning. 
18th 19th........ North. Spring works. Reconstruction. 
South. Row small dwellings. Removed. 
19th North. Foun and shop. None required. 
South. Grain elevator. Alterations made 
owners. 
20th 2ist.......... South. Machine shops and foundry. Reconstruction. 
UNDERPINNING. 


Fig. shows typical section the retaining wall, with the 
underpinning the building the north side between 
Sixteenth and Seventeenth Sts. 
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Wherever was very important not enter upon private property, 
where the conditions the existing walls made underpinning 
cheaper than their removal, this method was always carried out. 
specific method for doing this work was described the specifications, 
the contractors merely being required with the utmost care, 
and the best manner, subject the approval the Chief Engineer; 
properly supporting the parts exposed through the excavation such 
manner prevent any damage the building, machinery, 
plant, either during the operation the work subsequent thereto. 
The detailed methods shoring and making the excavations, therefore, 
were left the ingenuity the contractor for each special case. 

Fig. Plate III, shows the method used for underpinning the steel 
columns the front the building Messrs. William Sellers and 
Company, the north side Pennsylvania Ave. between Sixteenth 
and Seventeenth Sts. The columns supported the ends the runway 
50-ton traveling crane, spanning one the shops and running 
right angles the avenue. The columns are the front wall, which 
brick, ft. thick and about ft. high. The footing course was 
rubble masonry laid cement mortar and resting upon bed clay 
and gravel about ft. thick, which rested Small excava- 
tions were made under each column, and transverse wooden beams were 
slipped under its granite base and wedged pair longitudinal 
wooden stringers just outside the footing. The excavation was then 
enlarged, and batter posts were placed its sides. These carried the 
loads sill pieces laid outside the limits trench which was carried 
down under the center the wall. The excavation was sheathed and 
braced shown Fig. concrete footing was then placed upon 
the rock, and vertical strut 12-in. yellow pine was placed 
upon it, and wedged with steel wedges beneath the granite base. 
brick pier, laid Portland cement mortar, was then built around 
this strut, and wedged with large number steel wedges beneath 
the granite base. The intervening walls between the columns were 
length, were excavated, shored and braced up, and then built from 
the concrete foundation with selected flat stone laid Portland cement 
mortar and wedged tight against the footing-course. The this 
shop bed concrete ins. thick, and the large machine tools rest 
upon without further foundations, many them being immediately 
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adjacent the front wall. very slight settlement these tools 

would throw them out adjustment, but complaint any settle- 

ment, whatever, was received, nor were any cracks visible the front 
j 


wall. 

This method underpinning was carried out successfully beneath 
the entire front the six-story warehouse Sixteenth the eastern 
half the Whitney Car Wheel Company, the south side between 

Sixteenth and Seventeenth the boiler-house and forge shop the 
Baldwin Locomotive Works, between Seventeenth and Eighteenth Sts., 
and large number very heavy buildings the line Thirteenth 
St. each case, the specifications provided for the general method 
SYSTEM SHORING APPLIED FOR UNDERPINNING COLUMNS 


THE BUILDING WILLIAM SELLERS CO. 
NORTH SIDE PENNSYLVANIA AVE. BETWEEN 16TH AND 17TH STREETS. 


Granite Cap 


Fie. 

the work, without regulating the details. all cases, except for 
the work Thirteenth St., the price for the underpinning was included 
lump sum for building the retaining walls and reconstructing the 
buildings each block. Thirteenth St., the price was the cubic 
yard. price for additional underpinning, however, was bid 
under each contract, provide for unforeseen conditions. 


RECONSTRUCTION BUILDINGS. 
Wherever was not found expedient underpin the buildings, 
the fronts were removed and reconstructed. This method was adopted: 
When the existing condition the front wall was bad 
make underpinning hazardous and expensive. 


{ 
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2d. cases where the main retaining wall had constructed 
with its face the same line the face the building, the character 
the wall requiring the use derrick stone which could not 
placed underpinning. 

3d. Where, for any reason, was cheaper remove the front than 
underpin. 

The specifications uniformly provided that temporary front 
constructed, inside the present front, made hemlock scantling, 
covered inside with hemlock boards, Neponset roofing paper and 
second-quality white pine fencing vertically over all. The existing 
door and window frames were then removed from their places 
the present wall, set the temporary front, and the whole made 
weather-tight. The floor joists and other structural parts the build- 
ing were then supported shown the plans for each particular 
case, and the front wall was removed. Then the excavations were 
made for the retaining wall the new foundation, and the new walls 
were constructed, the window and door frames being replaced the 
building progressed. 

The contractor each contract bid lump sum for removing all 
machinery, goods stores which were the way, and for restoring 
them their original positions. 

Fig. shows typical.cross-section such building reconstruction. 


The retaining walls were all cases constructed rubble masonry 
under the following general specifications: 


All retaining walls shall consist first-class Conshohocken 
other approved stone good and good flat beds; stone having 
less bed than face; laid their broadest faces rubble work Port- 
land cement mortar. 

walls ft. thickness less, the stones shall average from 
cu. ft. each, and the length the headers shall two-thirds the 
thickness the wall. walls over ft. thick the stones shall average 
cu. ft. each, and headers shall least ft. long. Generally, 
stones less than cu. ft. shall used, except for filling the inter- 
stices between the larger stones. least one-fifth each face all 
the walls shall composed headers placed that those one 
face come between those the other; and, where the thickness the 
walls such that the headers from opposite faces not overlap, 
stones not less than ft. long shall set transversely the heart 
the wall complete the bond. 
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These walls must built accurately lines and levels given, 
and all exposed faces the stone must true and straight, and with- 
out prominent projections the quarry faces. The mortar all joints 
exposed faces shall kept back one inch. 

stone shall used all angles, and shall neatly 
pitched true lines and laid hammer-dressed beds. all angles 
draft lines will required. 

shall used place mortar, wherever directed the 
Chief Engineer. 

The face and back the wall shall carried together, over 
the whole wall, approximately the same total height, except where 
otherwise specified. 

rock-faced work, the faces the stones shall have uniform 
projections not exceeding ins., and rough-pointed work not more 
than in. beyond the neat lines, and both cases they shall 
pitched straight line all the joints. 

joints between all stones the back all retaining walls 
and abutments shall carefully and thoroughly washed with 
Portland cement mortar make the walls water-tight. 

where rock adjoins the back the wall, the wall 
built tight against the rock, and the joint thoroughly grouted with 
Portland cement grouting. 

All walls and abutments are thoroughly drained, wherever 
directed the Chief Engineer, means 4-in. cast-iron pipe, 
built the wall, openings left, may ordered. Wherever 
shown the drawings, shall placed the back the wall. These 
drains and pipe will paid for, per linear foot, the price given 
the proposal for such work. 

pointing shall done with Portland cement mortar 
approved brand. The surfaces all stone shall thoroughly 
cleaned, the joints scraped out the depth least inch, and 
the whole thoroughly wetted before pointing commenced.” 


The mortar, grout and cement used were required meet the 
following requirements: 


all cases where Portland cement mortar specified, the mor- 
tar shall composed part Portland cement parts sand. 
taken from the mixing box, and moulded into briquettes, 


sq. in. cross-section, shall develop the following ultimate tensile 
strength: 


AGE. STRENGTH. 


days day air, days water) part Port- 
land cement parts sand 150 
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made Portland cement shall composed part 
Portland cement parts sand, except where the foundations are 
wet, when the quantity sand shall diminished, making the pro- 
portions part Portland cement parts sand, which shall 
used the foundation masonry the neat lines required. 

Portland cement shall have specific gravity not less than 
and shall leave, weight, residue not more than No. 
sieve, 10% ona No. 100 sieve, and 30% No. 200 sieve. 

neat cement, in. thick, with thin edges, immersed 
water, after ‘hard set,’ shall show signs checking’ disinte- 
gration. 

shall require least minutes develop initial set. 

cement, sq. in. cross-section, shall develop the 
following ultimate tensile strengths: 


AGE. STRENGTH. 
hours (in water, after hard set) 175 lbs. 
days day air, days water)................ 450 
days day air, days water), part cement 

days day air, days water), part cement 

parts standard quartz sand.............. 220 


All cements shall meet such additional réquirements hot 
water,’ ‘set,’ and ‘chemical’ tests the Chief Engineer shall deter- 
mine. The requirements for ‘set’ may modified where the 
conditions are such make advisable.” 


Table No. 4shows the average results the tests the cement used. 

Fig. shows typical section retaining wall with standard 
ing and French drain and weeper. Reduced heights were usually 
designed cutting the standard section the desired point. 

Wherever possible, the faces all walls were given batter 
in. per foot. Where the face the wall was building line, and 
few other cases, the batter was omitted. 

The neat line was generally ins. below the top the rail. Un- 
less otherwise ordered, the bed the foundation was specified 
ft. below the top the rail earth and soft rock, and ft. below 
hardrock. lump-sum contracts, any masonry below these lines 
was paid for additional masonry the price bid. 


ABUTMENTS. 
Under the same contracts, and the same time that the retaining 
walls were built, the abutments all bridges were constructed. 
They were the same lines the walls, and were built practically 
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the trench. The contract required the construction tem- 
porary wooden bridges over the trenches the lines the cross 
streets. The masonry was beneath these bridges 
high elevation possible, their completion being included the 
contract for the construction the bridges. These temporary 
bridges, therefore, were used over the two abutments each cross- 
street until the core was removed and the bridges constructed. 
They were paid for unit price for the lumber, and generally cost 
about $250 each. 

The abutments were constructed rock-faced, coursed, ashlar 
masonry with rubble backing; and were laid Portland cement mor- 
tar the same proportions described under Retaining Walls.” 
all cases, straight vertical joint was made between the retaining 
walls and the bridge abutments. The standard side and head clear- 
ances are shown Fig. 

The specifications for the ashlar were follows: 


range ashlar the stones shall equal the best Stockton 
Clearfield County stone. other stones are intended used, 
specimen 6-in. cubes, properly labeled, must submitted, and that 
accepted shall considered the standard. The laid 
regular courses with bonds the face not less than ins.; they 
shall uniform color, and free from stains. All mortar and grout- 
ing that has run out over the faces shall washed off clean before 
has set. 

there nothing shown noted the drawings, stated 
the clause relating the work particular these specifications 
the contrary, the faces the headers course shall form 
least one-fifth its face. 

height the courses shall not exceed ins., nor less 
than ins. The stones shall dressed for }-in. joints, true the 
proper lines, out wind, with parallel beds and vertical joints; 
the latter joints they shall dressed least ins. back the face, 
and the beds shall tooled over their entire surfaces. 

headers shall have least much width face rise, 
but not less than ins., and they shall not less than ft. long. 

The stretchers shall have much bed rise, but not less than 
ins. wide; they shall not less than ft. long, and shall not break 
joints headers. 

backing shall coursed rubble masonry, well bonded 
with the ashlar and itself.” 


All work the bridge abutments was paid for the cubic yard, 
viz., excavation and masonry, including the rubble backing. 
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TABLE No. CEMENT USED PENNSYLVANIA AVENUE SUBWAY AND 


FINENESS. PERCENT- SETTING, 


AGE RESIDUE 


MINUTES. 


TENSILE STRENGTH, 


Three parts standard sand. 


SIEVE. Neat. 
| } | 
NATURAL CEMENT. AGE Neat. Two parts standard sand. 
ON SIEVE. 
Improved Union.... 42.4) 410.0 4) 4 44} 5 1 
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Cost UNDERPINNING, RECONSTRUCTION BUILDINGS AND RETAINING 
WALLS. 


the cost the work under these headings given 
Table No. 


TABLE No. 


Description. Cost. 


Retaining walls from 18th 15th Sts., except north side from 
Broad 15th Sts., including both abutments Broad St. bridge, 
south 15th St. bridge and excavation for lowering 
water mains Broad St. Smith Co., Contractors...... $84 
Retaining walls north side from Broad 15th St., including 
the 15th St. bridge. 295.21 
walls between 15th and 16th Sts., including reconstruc- 
tion buildings north side, underpinning warehouse 
south side, railroad high-level bridge and highway 
bridge 16th St. Flynn Co., Contractors............... 100 741.82 
Retaining walls between 16th and 17th Sts., including underpinning 
buildings north and south sides, abutments railroad 
bridge between 16th and 17th Sts. and highway bridge 17th 
St. (This contract not completed south side. See Contract 
for balance cost.) Flynn Contractors......... 108 018.49 
masonry walls and abutment south side between 
16th and 17th Sts. Smith Co., Contractors............... 
Retaining walls between 17th and 18th Sts., including underpinnin 
buildings east end north side and reconstruction 
building west end same side, construction coal pit 
north and abutments highway bridge 18th St. 
between 18th and 19th Sts., including reconstruc- 
tion buildings north side and abutments highway bridge 
Retaining walls between 19th and 20th Sts., including abutments 
highway bridge 20th St. Smith Co., Contractors. 812.63 
Construction pit for hydraulic lift north side between i9th 
and 20th Sts., including bridge over connection, and reconstruc- 
Retaining wall east side 20th St. from Pennsylvania Ave. 
Hamilton St.; south side Hamilton St. from 20th St. east 
tunnel portal; reconstruction buildings and construction 
retaining walls south side from 20th 2ist Sts.; both abut- 
ments St. bridge. Flynn Co., Contractors...... 145 782.61 
28........|Retaining walls the south side from the line 21st St. the 
east portal the tunnel. Smith Co., Contractors...... 284.20 
52........|Construction coal-hopper pit and building the south side be- 
tween 20th and 2ist Sts. Stacy Opdyke, Contractor.......... 


Total work reconstruction buildings, underpinning 
and retaining walls............ $763 970.81 


The following list the most interesting unit prices the 
contracts mentioned Table No. 


Ashlar for bridge abutments, per cubic $9.50 
Additional rubble masonry, per cubic yard...... 
Additional brick underpinning, per cubic yard......... $9.00 20.00 
rubble underpinning, per cubic yard....... $9.00 20.00 
4-inch cast-iron weepers, per linear foot............. 0.70 
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STANDARD SECTIONS FOR VERTICAL AND BATTERED RETAINING WALLS 
PENNSYLVANIA AVENUE SUBWAY AND TUNNEL. 


When Track is above 


When Driveway is back of 
Retaining Wall. ™ 


Retaining Wall. 
3” Top of Rail 
§"_ ------ 5 
3 Grade % toa ft 
‘5 

2 

= 

3 

Drain French Drain 
taser 18°) Layer of Straw 
J ~/ 


Location to be determined 
by local conditions 


For the different heights of Retaining Walls, the Standard Sections will merely be cut off to the appropriate heights 


be determined ! 


by local conditions 


Location to 


measuring from the top downward, and the footing not less than 3 ft. 6-ins. high for ground and soft rock will have 
6-in, projections front and back. From the line of hard rock down the back of retaining wall will be vertical and the 
footing, 2 ft. 6 ins. high, will have no offsets back: the Standard Section will be maintained above this rock line. 


Fie. 


Line of Minimum Clearance on Industrial Sidings. 


P. and 
60-ft. Parlor Car. 


, 


Top of Rail 


Center Line of P.and R. R.R, also of Pennsylvania Ave. 


ve. 


House Line 
of Penna, A 


STANDARD FOR CLEARANCES. 
ADOPTED FOR 
PENNSYLVANIA AVE. SUBWAY AND TUNNEL. 
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the above-mentioned total cost the retaining walls, bridge 
abutments, and the underpinning and reconstruction buildings 
from Thirteenth St. the east portal the tunnel, which amounted 
$763 970.81, the piers for the bridges, number short lengths 
retaining walls between the main walls, and several cases the rail- 
ings, were not included. The work which was thus omitted was all 
covered under Contract 14. 


TUNNEL VENTILATION. 


Contract 29, which covered the work the construction the 
tunnel, included system conduits designed for the artificial venti- 
the tunnel. This work was part complete system 
meet the requirements heavy traffic through the tunnel which was 
planned ft. wide and 913 ft. long. 

Two fan stations (see Fig. were proposed, situated 
divide the length the tunnel into four almost equal sections, the 
stations being located the north side the tunnel. each sta- 
tion there were provided two fans, ft. diameter, drawing the 
foul air and gases from the tunnel through openings intervals 
about 150 ft., leading from the roof the tunnel the conduits 
which were also located the north side and parallel the tunnel. 

The grade the conduits was arranged that any condensation 
would run the fan stations, where provision was made care for it. 
The conduits were ft. diameter the fan stations, decreasing 
ft. the ends. was the intention drive the fans electric 
motors, and discharge into ornamental stacks high enough pre- 
vent any inconvenience surrounding properties. The conduits 
the stations were arranged that the fans could connected 
either line conduits, that one fan could exhaust from both 
lines conduits case break-down repairs being made. Each 
fan was have had capacity 600 000 cu. ft. per minute, about 
one-fifth the entire contents the tunnel. was thus expected 
that the entire contents would replaced every five minutes. 

the south side the tunnel, and placed midway between the 
suction openings, fresh-air intakes were provided, 150 ft. apart, 
each with effective area sq. ft. They were connected 
the tunnel the level the rail, and the openings into the street 
were have been placed the grass plats between the sidewalk and 
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the curb. necessary, automatic shutters were have been pro- 
vided prevent any gas from into the street. These would 
close when there was any pressure the tunnel. The power 
operate the motors the fans was obtained from power- 
house situated Pennsylvania Ave., between Eighteenth and Nine- 
teenth Sts., which was also supply power the hydraulic lifts 
located Seventeenth and Nineteenth Sts. 


TUNNEL. 


May 28th, 1896, conference was held the office the Mayor, 
Hon. Charles Warwick, between the officials the City and the 
Philadelphia and Reading Railroad Company, which the City was 
asked pay part the cost maintaining und operating the 
ventilation the tunnel and the hydraulic lifts. 

The agreement reached was abandon the artificial system 
ventilation the tunnel, shorten its length, and introduce openings 
from the roof the tunnel the street. 

These changes required modification the plans and specifica- 
tions the work the tunnel. Work was once begun the 
plans, and, after several conferences, the revised plan was approved 
August the Director the Department Public Works, and 
August 6th the President the Philadelphia and Reading Rail- 
road Company. Contract was abandoned, and the work was re- 
advertised August 15th, 1896, for proposals received 
September Proposals were received the latter date, the 
new plans, under Contract 33. 

Comparing the relative costs the work, figures based the 
approximate quantities given the specifications, there was saving 
about $220000. Contract did not include any work upon the 
fan stations for the ventilation system, nor the cost the land for the 
same. 

the preparation the plans for the new tunnel, was neces- 
sary make large number studies, the interests the City 
required few openings possible, and the Railroad Company desired 
practically open cut. The conference above mentioned decided 
that each opening should ft. width and sufficient length 
obtain 300 sq. ft. net area. the arch the tunnel was designed 
brick, was decided that would impracticable make the 
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construction these openings brick. The plans, therefore, which 
were approved, terminated the brick arch each end the ventila- 
tion opening, carried the side walls, and spanned the tunnel with 
steel girders and beams, between which the opening framed. 

account the action the fumes from the locomotives upon 
the steel-work, was considered the first importance that every 
portion the metal-work these openings should thoroughly 


protected. The following extracts from the specifications indicate 
clearly how this was done: 


openings are constructed steel frame replacing 
the arch the tunnel. Generally, four lines plate girders, resting 
upon granite bridge-seats pockets upon the side-walls the tunnel, 
support lines 12-in. I-beams, between which brick arches are 
constructed carrying the weight the street above. The opening, 
ft. long, has six lines plate girders. The beams thoroughly 
tied together with tie-rods, shown the drawings. 

spaces the girders facing the openings shall built 
with 9-in. brick wall, which shall have certain arches for man- 
holes, shown. These manholes shall compactly built up, upon 
the completion the work. 

necessary retaining walls, upon the arch the tunnel and 
surrounding the openings, shall constructed shown. The size 
stone these walls shall subject the approval the Chief En- 
gineer. The walls above the street level shall have rustic combing 
stone, carefully set. 

metal-work shall protected from the action the locomo- 
tive fumes plastering the main girders, where they cross the open- 
ings, with two coats Portland other approved cement mortar 
(mixed the proportion part cement part sand). 
The first coat shall about in. thick, and, before the second ap- 
plied, the girder shall covered with metal, plastering lath, wire, 
quality approved the Chief Engineer. The total thickness 
the plastering shall ins. when finished. 

under side the main girders, not beneath the ventilation 
opening proper, shall protected covering 4-in. I-beams at- 
tached the bottom flanges the main girders, and supporting 
turn ceiling terra cotta fire-proofing material arranged 
cover the bottom flanges the 4-in. I-beams the shown 
the drawings. The detail cotta subject approval 
the Chief Engineer. 

terra cotta ceiling set Portland cement mortar 
part cement parts sand) and filled level top 
with concrete composed part Portland cement, parts 
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sand and parts furnace slag, free from dust dirt, and broken 
pass through 1-in. ring any direction. The under side 
the terra cotta material plastered with Portland cement mortar 
part cement parts sand) in. thick. 

The terra cotta work the protective ceiling, including the con- 
crete and the cement place complete, specified above, 
shall paid for the square foot the price given the proposal 
for the terra cotta protective ceiling plastering the main 
girders.” 


January 12th, 1897, the contract for constructing the tunnel and 
the open subway the western end the work was awarded 
Messrs. Smith and Company, and work was begun them 
March 8th, 1897. This contract was known No. 33. 

this time the temporary tracks were constructed upon the south 
side Pennsylvania Ave. from Hamilton Twenty-fifth Sts., where 
they connected with the regular alignment. This allowed the con- 
struction the north wall the tunnel from Hamilton St. point 
west Twenty-sixth St., well the north retaining wall the 
open subway from the last-named point the end the work 
Thirtieth St. These walls were constructed open trench. The 
abutment wall the tunnel was built the upper end the skew- 
back for the tunnel arch. The retaining wall for the open cut was 
completed and the coping and railing set. The temporary tracks were 
then shifted the north the walls, and they remained this posi- 
tion until travel was begun the permanent tracks the subway. 

account the close proximity the tracks the trench for 
these walls, was necessary construct, for considerable 
trestle supporting the south track. This work was done under 
separate contract, No. 42, which was awarded Messrs. Smith 
and Company August 24th, 1897. account some necessary 
delay starting this contract, the contractors for the tunnel, 
considerable expense themselves, began the work constructing 
the south wall the tunnel before the temporary track was moved 
the north. This wall was constructed the same way the north 
wall, except where immediately adjoined the wall the Baltimore 
and Ohio Tunnel near Twenty-fifth St., which point the walls 
the two tunnels were back back. order avoid any possibility 
accident, the subway wall was built sections ft. each, 
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the trench not being excavated the alternate sections until the 
masonry side was well advanced. The back wall the Bal- 
timore and Ohio Tunnel was found very poor condition, and, 
the subway wall was laid tight against it, each course was grouted 
such manner the back that all the openings the Baltimore 
and Ohio wall were filled. For this purpose, 322 batches grout 
were used. 

Steam shovels were then started Thirtieth St., and temporary 
incline was excavated the west portal the tunnel. The full sec- 
tion was then removed, approximately the subgrade the tracks, 
and centers were constructed for supporting the arch the tunnel. 
These centers were designed the contractors, and are shown Fig. 
Plate They were built ft. length, and run 
wheels tracks placed adjacent the tunnel wall either side, 
the weight section being about opening ft. wide 
was left through them allow the passage trains removing the 
excavated material. The ribs were ft. from center center, and 
were lagged with 3-in. plank. The brick the tunnel arch and the 
stone for the spandrel filling were generally brought construction 
tracks the upper level. Seven sets centers were built and used 
for the arch, the centers remaining place days after the arch was 
keyed. After some experience, was customary move center 
forward about minutes after had been lowered the tracks. 
soon the brickwork for section arch was place, the span- 
drel filling, stone laid Portland cement mortar, was built, and 
the top plastered with natural cement mortar, in. thick. After this 
plaster had set, the work back-filling the subgrade the pave- 
ment the avenue was begun. 

This work was carried forward from west east. The brickwork 
was begun May 30th, 1898, and was completed with the setting 
the keystone the east portal December 17th, 1898. 

After the excavation for the tunnel was completed, the shovels 
were removed again Thirteenth St., and the old retaining wall 
the north side the cut the Baltimore and Ohio Kailroad was re- 
moved, and the excavation, far the west portal the tunnel, 
was completed subgrade. 

The west end the Baltimore and Ohio Tunnel, for distance 
250 ft. from the west end, covered with roof. Where the 
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back wall supporting this roof, between the portals 
the two tunnels, was exposed, was faced with Leiperville stone 
and coped. 

The work placing the steel the ventilation openings, 
finishing around their tops, placing the curb and paving the 
remodeled avenue, and sodding and planting the trees and shrubs, 
followed order given. The final payment was made June 
5th, 1900. The completion the work was delayed account 
some difficulty fixing the paving grades Fairmount Ave., caused 
necessary conferences between the officials the Union Traction 
Company and the Commissioners Fairmount Park, which postponed 
the work paving late the fall 1899 that could not 
finished until the next spring. 

Table No. gives the average results the tests steel used. 
Four wooden Howe truss footway bridges cross the four tracks 
the subway and the two tracks the Baltimore and Ohio Railroad 
the lines Thirtieth, Twenty-ninth, Twenty-eighth and Twenty- 
seventh Sts. 


TABLE No. 6.—AVERAGE AND CHEMICAL TESTS STEEL. 
(Basic open hearth.) (Contract 33.) 


Specification requirements..| 0.54 000 000 0.04 
| 
| | 


The tunnel before described ft. length between 
portals. ft. width between the side walls, which are 
heavy rubble masonry laid Portland cement mortar, the face stone 
being gneiss from Leiperville, Delaware County, Pa. 
distance ft. from the east portal the span increased ft., 
allow the necessary side clearance turn-out leading 
the railroad yard Twentieth St. 

The arch the 52-ft. span the segment circle ft. ins. 
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radius, with rise ft. ins., giving clearance ft. over the 
rails the center, with ft. over the side tracks. composed 
carefully selected, well burned, hard, red brick, laid natural 
cement mortar, and ft. 104 ins. thick the center and ft. 
ins. the skewback. The bonding rather unusual, and shown 
Fig. There are 7.25 cu. yds. brickwork per linear foot 
arch. not continuous, account the ventilation 
openings, which there are thirteen. Twelve these cut sections 
ft. length out the arch, and one them occupies 
ft. The construction these openings has been described 
detail. They are shown Fig. 

The skewbacks are generally Conshohocken stone the dimen- 
sions shown Fig. Their cost included the price for the 
rubble masonry the tunnel abutments above the neat line. These 
side-walls contain refuge bays, ft. wide, ft. ins. deep, and ft. 
high, arched with brick, and placed ft. apart, alternately either 
side the tunnel. Upon the completion the entire inside work 
the tunnel, the masonry scraped, broomed and covered 
with Amphibolin waterproof whitewash. 

All the water and gas mains and electrical conduits crossing the 
line the tunnel were supported temporarily during the construction 
the work. Nearly all them were covered their original 
positions. The following exceptions occurred where there was not 
sufficient cover over the top the brick arch allow the mains 

Twenty-fourth St. two lines 48-in. mains cross the line the 
tunnel. the line Green St., and again Fairmount Ave., single 
lines cross. all these points the same method was used Mr. 
Allen Fuller, then Engineer Distribution, Bureau Water, and 
now General Superintendent. 

Special reducer pipes were manufactured. They are ft. ins. 
length, horizontal top and with the bottom ins. higher the 
center than the ends. This makes throat ins. diameter, 
the ratio between the throat and the main being as1to2.51. The 
mains Twenty-fourth St. are shown Figs. and Plate VI. The 
results Mr. Fuller’s experiments the difference head due 
the velocity the throat, measured with mercury column, are 
given Table No. 
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TABLE No. 


Discharge 
hours, millions 
gallons. 


Throat velocity, 


Loss head, 
feet per second. 


Number test. pounds. 


Mr. Fuller, commenting these experiments, remarks: 


From the above given results would appear that, this case, 
the loss head due the reduced bore the pipe slight that 
there can little objection the adoption this method for crossing 
obstructions the line water gas pipes sewers. Care must 
observed, however, proportioning the throat reduced area 
the maximum required capacity the conduit, otherwise the arrange- 
ment will prove unsatisfactory when discharging high velocity.” 


During the construction the line Twenty-fourth St., while the 
pipes were temporarily supported, shifting engine and tender, 
the temporary track adjacent, jumped the track, the tender falling 
ft. and lodging upon the pair pipes, which are about ft. from 
center center, and remaining there for about three hours, wholly 
supported them. The accident did not break the pipes, nor cause 
any considerable leakage, although both mains were service under 
head about lbs. time the accident the supports for 
the pipe the excavation were shown Fig. Plate VI, 
the tender falling from the tracks the left side the photograph 
where the west pipe was unsupported for nearly four lengths. 

The drainage the depressed tracks effected means 
conduit concrete and brick placed the center the tracks. 
connected three points with the deep sewer Pennsylvania Ave. 
the north the north retaining wall, and was constructed 1894 
and 1895. Two these points are west tunnel; the third 
beneath the tunnel the line Twenty-fourth St. The detail 
this conduit the same that described the open subway. 

Pennsylvania Ave., over the tunnel, was widened from 
120 from Hamilton St. Green St., there being two sidewalks, 
each ft. width, and two driveways ft. each, between the 
main curb and the curb the ventilation openings. Sodded grass 
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plats, ft. width, are placed next the main curbs, and are planted 
with Asiatic Buttonwood (Platinus The spaces around 
the ventilation openings are sodded and planted with shrubs specially 
selected live under the conditions which exist. Ampelopsis vines 
are planted against the walls. The sidewalks are paved with brick, 
and the driveways with Trinidad Lake asphalt upon cement con- 
crete base, ins. thickness, the asphalt wearing surface, ins. 
thickness, being placed upon binder coat placed upon the 
cement concrete. All the curbing granite, ins. width and 
ins. deep. 

Table No. gives the prices the principal items which were used 
this work. should noted that the excavation was measured 
without classification, and included all back-filling retaining walls 
and abutments, over the tunnel and other places, directed. 
also included the removal all old walls and sewers; the maintenance 
all travel; water pipes, gas pipes, and electric conduits, and all 
sheeting and shoring where required. 


TABLE No. AND 33. 


ITEM. PRICE. 
Rubble masonry, retaining walls, above neat line............ 


Rubble masonry tunnel abutments, above neat line, including 
skewbacks tunnel arch 


8-in. straight granite curb.. 


1.40 per linear foot. 
curved granite curb... 1.60 


Terra cotta covering, ventilation openings, including cement, 


The total cost the work under this contract was 014 992.97. 


During the construction the tunnel became necessary sup- 
port the temporary tracks the north side the avenue means 
trestle. The work was placed under contract with 
Smith and Company (Contract 42), and was completed them 
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Concrete about 1" above beams fe) 4" 1 beam, 7 Ibs. per foot. 
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Terra Cotta, Fire-proofing [subject to approval by the Engineer. Z Cement 
6 I beams, 13 Ibs. per foot. 
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NOTE: All beams of fire-proof ceiling construction to be 
shimmed up in such a manner as to allow the lower face 
of fire-proofing to be laid perfectly level throughout. 


TRANSVERSE SECTION VENTILATION OPENINGS. 
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during the tunnel construction. The work was done unit prices, 
the principal ones being follows: 
Lumber trestle, framed and 
Laying track trestle, using 
old rails from the work and 
new sawed ties............. 1.70 per linear foot. 
The total amount paid under this contract was $19 049.18. 


CHARACTER AND QUALITY STONE. 


The Contractors elected use the following grades stone for 
retaining walls and abutments, and the same were approved. 

Leiperville Stone.—A light-colored gneiss from Chester, Delaware 
Co., Pa. was used the walls between Thirteenth and Fifteenth 
Sts., except the north side between Broad and Fifteenth Sts.; also, 
both sides between Nineteenth and Twentieth Sts., and the 
abutment walls the tunnel. 

Rittenhouse dark-colored gneiss from Germantown, Phila- 
delphia. Used the north wall between Broad and Fifteenth Sts., 
and the north abutment the Fifteenth St. Bridge. 

French Creek very dark, close-grained, heavy syenite 
from the Falls French Creek, Chester Co., Pa. Used the walls 
and abutments between Fifteenth and Nineteenth Sts., and the 
north wall between Twenty-first St. and the tunnel portal. 

Conshohocken medium-colored, hard, mica schist, from 
Conshohocken, Montgomery Co., Pa. Used the south wall be- 
tween Twenty-first St. and the tunnel; the north retaining wall 
from the west end the tunnel Thirtieth St., and for the skewbacks 
the tunnel. 

Clearfield County medium-colored, hard, sandstone from 
Curwensville, Clearfield Co., Pa. Used the abutments the 
bridge Broad St. and the south abutment Fifteenth St., both 
abutments Twentieth St., and generally for copings throughout the 
work. 

Lumberville light-colored quartzite, granitic nature, 
from Lumberville, Bucks Co., Pa. Used the north and south 
walls, between and Twenty-first Sts. 

The physical qualities and other properties the above-men- 
tioned stone are given Table No. 
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and location 


Name stone 
quarry. 
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Dimensions 
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COMPRESSIVE 
Ultimate. 
1,00 3.08 855 
1.00 3.07 640 
1.00 3.05 484 050 
1.00 8.05 516 320 
0.99 2.62 571 179 
0.97 2.64 032 640 
1,02 2.63 935 830 
0.88 2.63 526 001 
2.63 880 971 
0.15 2.84 174 628 
0.15 2.83 871 290 
0.12 2.84 629 265 
0.18 2.84 613 
2.61 2.44 542 136 
2.54 2.44 248 479 
822 700 
2.04 825 927 
2.58 574 406 
0.19 2.69 564 725 
0.21 2.68 375 
0.21 2.69 635 719 
0.20 2.68 056 
445 


How TESTED. 
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Crushing Tests made Phoenixville, Pa, 
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THE CorE. THE BRIDGES. 


Upon the completion the retaining walls and bridge abutments 
upon the north and south sides the subway, all railroad travel was 
diverted Hamilton St. (except the connection with the grain ele- 
vator and Bement, Miles and Company, the south side Twentieth 
St., which was maintained over the construction tracks used the 
contractors), and the avenue was given over sections the work 
removing the core, building the bridge piers between the main walls, 
and constructing the bridges. This work was embraced Contract 
14, which extended from the west side Thirteenth St. the east 
portal thetunnel. The work covered the completion the bridge 
abutments, the low ends the inside walls the several inclines, the 
bridge piers, the construction the bridges (except railings), the 
grading and paving their approaches, the railings the retaining 
walls not completed other contracts, paving all adjacent driveways 
and sidewalks, the construction the drainage ducts the subway, 
and the preparation the subgrade for the permanent tracks. 

All the work was done unit prices, except that lump sum was 
bid for all the bridges from Broad Twenty-first Sts., inclusive, 
and including, also, the paving the decks and the approaches. 

The bridges Sixteenth, Seventeenth, Eighteenth, Nineteenth and 
Twentieth Sts. were erected upon the core false-work, the interme- 
diate piers usually being constructed pits. Travel was maintained 
all cases. Twenty-first St., travel was cut off, and the piers were 
built and the bridge erected after the excavation was made. Fif- 
teenth St., travel was maintained means temporary Howe 
trusses; then the excavation was made, the piers were built and the 
bridge erected. Broad St., half the street was closed travel ata 
time; then the excavation was made, half the masonry was built and 
half the bridge erected and paved. 

The excavated material, which was paid for the cubic yard, 
without classification, including the cost maintaining travel, was 
taken through the subway the west, and, until the completion 
the tunnel, was run incline the east end the tunnel and 
taken out over the temporary tracks. The contractor had arrange- 
ment with the railroad company which loaded cars furnished 
the company, and delivered them some point agreed upon the 
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temporary tracks, and unloaded them after the railroad company had 
hauled them the dump. 

The greater part the excavation was taken out means 
steam shovels, which the contractor usually had three work. 
About 500 000 cu. yds. were used the railroad company fill the 
approaches the Delaware River Bridge Yardley, the New York 
Division. The next largest amount was used Woodlane, the 
Reading Division, point the Schuylkill River, below Consho- 
hocken, Pa., where was used make railroad yard. consider- 
able quantity the rock was deposited the Atlantic City Division, 
the meadows between Pleasantville and Atlantic City, J., and 
the remainder was delivered scattered points. 

The highway bridges over the subway are all the plate-girder, 
deck type, with solid steel floors carrying improved paving. The 
clearance over the main railroad tracks was over the side 
tracks, ft. Over the main tracks the north the Broad St. 
Bridge special clearance ft. was agreed upon, prevent 
undue change the street grade. Even with these low clearances 
was necessary change the elevation Broad St. 4.5 ft.; Fif- 
teenth St., 5.1. ft., and Eighteenth St., 2.2 ft. 

all cases the metal curb the bridge continuation the 
stone curb the approaches, and the railings are upon the building 
lines, thus making the entire bridge structure below the plane the 
intersecting street. 

Except upon the bridge Fifteenth St., where there grade 
and where the paving vitrified brick, the roadways are 
paved with sheet asphalt, and, all cases, the sidewalks are grano- 
lithic. all bridges, expansion provided for means specially 
designed joint. 

The bridges Fifteenth, Sixteenth, Seventeenth, Eighteenth, 
Nineteenth and Twentieth Sts. carry trolley tracks. The rail 6-in., 
71-Ib. section, laid upon longitudinal wooden stringers placed the 
troughs the Z-bar floor, for the purposes insulation. The 
joints are ‘‘cast welded.” addition the cast weld return 
copper cable placed between the rails and connected with them every 
ft. assist making perfect insulation. 

Upon the steel deck the driveway was placed bituminous con- 
crete depth cover the rivet heads the upper part the 
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Z-floor section, the gutters, and following the crowning the 
street. The asphalt wearing surface consisted binder coat, 
in. thickness, covered the wearing surface proper, ins. thick. 
The troughs the sidewalks were filled with Portland cement con- 
crete finished with granolithic wearing surface. Inlets were placed 
above all expansion joints, and connected with the sewers beyond the 
abutments. 

The loads used the design all bridges the lines intersect- 
ing streets consisted the following: 


The dead load. 

2d. uniform live load 100 Ibs. per square foot. 

3d. The driveways were tested with concentrated load 
follows: 

gauge, spaced ft. between axles. 

4th. All sidewalk details were proportioned for local loading 
110 lbs. per square foot. 


All railroad bridges were designed under the standard specifications 
the Philadelphia and Reading Railroad Company. 

Complete detailed (not shop) drawings were prepared for all the 
highway bridge work, while nothing but the general lines the rail- 
road bridges was given for the purpose bidding. Fig. shows 
typical drawing three sections highway bridge. 

Generally, the sidewalks were carried upon overhanging cantilever 
brackets, mainly account the additional headroom offered where 
crossing inclined track leading some industrial establishment. 
Twentieth, Sixteenth and Broad Sts., line girders carried the out- 
side the sidewalk and the railing. 

All steel was specified made the ‘‘open hearth” process. 
When made furnace,” the phosphorus was required not 
exceed 0.07%; made basic the limit was 0.04 per 
cent. The metal was required show standard test piece the 
following results: Tensile strength, 000 000 per square inch; 
elongation ins., elastic limit, the tensile strength. 
For plates over ins. wide, the elongation was 22%, and for 
plates over ins. wide, per cent. Hot and cold-bending, and 
quenching tests were required. 
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painting, all steel, before leaving the rolling mill, and before 
being exposed the weather, was required thoroughly cleaned 
from all loose black scale, and given one coat pure raw linseed oil. 
Before leaving the shop was again required thoroughly cleaned 
and heavy coat red lead paint was applied. Two additional coats 
red lead tinted with Jampblack make dark chocolate color were 
applied after erection, the inaccessible parts after erection being 
painted previously. 


6-in. Cast-iron pipe 


continued to sewer. 


El. 43.86 
E)}. 40.78 


SECTION AT WEST GIRDER, 


-—51'2 


SECTION LINE 


SECTION LINE 
Fie. 10. 


Tables Nos. and give the results the tests made upon the 
metal the bridges this contract well the weights each 
structure and the weights per square foot the metal-work. will 
noticed that,fin the tables the tests, averages all the tests and 
analyses are given. 


10% 
Top of rail El. 20.0 oe 
Scale of Feet ; 
5 0. 5 10 20 
fi “Ch NEL 29.95 
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TABLE No. AND CHEMICAL TESTS STEEL. 


000 
Seventeenth St.............. 40| 790 390 29.33) 0.18 0.040 
Twenty-first St........ 67| 860 380 0.16 0.087 


The following standards were required for linseed oil, red lead and 

Raw linseed oil must well settled and strictly pure, and free 
from resinous and mineral oils and gums. 

lead oil must good, bright color and finely ground. 
The pigment must contain least 95% red oxide lead; 
sample will accepted that contains more than foreign matter 
that vitrified, that contains metallic lead; that, when mixed 
with linseed oil and drying Japan without grinding, and applied 
good body vertical surface iron, will not dry without running 
separating. 

oil must finely ground stiff paste. 
sample will accepted which not equal color to, has less 
staining power than, calcined lampblack, that contains empyreu- 
matic matter, carbon black.” 

Drainage conduits, shown Fig. 11, were placed generally 
the center the subway, the cross-section the subgrade being 
arranged throw all the water them. They consist 
invert concrete, semi-circular cross-section, with diameters 
ins., required, and placed upon sufficient grade carry off 
all the water falling upon the subway, from adjacent buildings, 
silt basin adjacent the deep sewers the intersecting streets. The 
top the conduit covered with flagstones placed top brick 
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side-walls laid with open joints, the top the flag 
from ins. below the top the rail. Manholes with 
cast-iron frames and covers are placed every 100 ft., afford means 
cleaning. The depth the brickwork constant, stopping sub- 
grade; the variable depth, required account the grade the con- 
duit, being made the concrete work. These drains have proved 


12- 


of Rail! lagstone 


LONGITUDINAL SECTION IN EARTH. 


CROSS-SECTION IN ROCK, LONGITUDINAL SECTION IN ROCK. 


Manholes with cast-iron covers as shown, to be 
included in price per linear foot of conduits, 


Top of Rail = — Top of Rail 


ma Concrete 
MINIMUM SECTION WITH MANHOLE LONGITUDINAL SECTION THROUGH } 


AT SUMMITS. MANHOLE. 
The broken line indicates the bottom of 
concrete footing when in rock. CROSS SECTION. 


The broken lines show maximum 
section of 15-in. conduit in earth, 


Secale of Feet 


DETAILS 


APPURTENANT TO THE PENNSYLVANIA AVE, 
SUBWAY AND TUNNEL. 


MAXIMUM SECTION OF 12-IN. CONDUIT. 


The broken line indicates concrete section 
when the conduit is in earth 


11. 
very effective. They were paid for price per linear foot for 
each diameter, including manholes and appurtenances. the grades 
were shown the contract drawings, there was uncertainty 
bidding. 


The principal cost the several more important items shown 
able No. 12. 
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| CROSS-SECTION IN EARTH, 
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Plan of Manhole Cover : 
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TABLE No. 12. 


Rubble masonry, above neat 5.75 

Railing for Broad St. Bridge........... 22.00 
Granite block paving, sand 2.60 per square yard. 
12-in. drainage conduit, 1.80 per linear foot. 


The total amount paid under this contract was $736 038.92. The 
contractors were Messrs. Smith and Company, for whom Mr. 
George Rice was Engineer. Work was begun April 15th, 1897, and 
was finished August The length time consumed does 
not any means represent the time occupied actual construction. 
account the nature the work, was necessary begin 
different portions the other contracts were completed. 

The excavation the material between Twentieth St. and the east 
portal the tunnel occupied practically months. Nearly all this 
material was rock which was rather difficult remove. 


The ornamental railing for the bridge Broad St. was included 
the contract for the bridges. contract was entered into with the 
North Penn Iron Company (Contract 46) manufacture and place 
upon all the other bridges cast-iron railings and newels. 

The work was done unit prices, which were follows: 


Cast-iron railing, place............... $2.73 per linear foot. 


The total amount paid this contract was 941.51. 


the contracts for the construction retaining walls, prices 
were generally asked for railings Nos. and shown Fig. 12. 
Where the face the wall was the building line the gas-pipe rail- 
ing, No. was used throughout. Where driveway footwalk 
adjoined the wall, No. was used. 
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PROTECTING 


1894, when the abolishment grade crossings Pennsylvania 
Ave. was first seriously considered, the City and the railway company 
jointly rebuilt bridge the line Girard Ave. over Pennsylvania 
Ave., the west the subway work, with clearance only 17.5 ft. 


Cast-iron sleeve to be placed 
at cach panel point where 
joint of pipe is made. 


No. 4. outside diameter 


Newel Post No. 4. 


Sulphur and ‘iron filings 


Sketch showing the method of 
connection to stone coping. 


Railing No. 6. Pipe 234” inside diameter 


Newel Post No. 
Pipe 234" inside diameter 


inside diameter 


DESIGNS RAILINGS FOR PENNSYLVANIA AVE. SUBWAY AND TUNNEL. 


12. 


over the tracks. was decided encase the entire metal-work 
the underside the bridge with tongued and grooved white pine 
boards, and paint them with asbestos paint. 

Five years after the bridge had been erected, examination the 
was made, which showed that the original paint was prac- 
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tically intact, and that the paint the outside the wood sheathing 
immediately over the main tracks was still place and the wood 
good condition. 

view this experience, and upon the completion the bridge- 
work the subway, was decided thoroughly clean metal- 
work, give all the bridges that crossed streets two coats white lead 
body paint and give all bridges over the subway coat red oxide 
iron paint, and then encase all the last-named bridges with sin- 
gle-faced, tongued and grooved white pine fencing, widths not 
exceed 4ins. After the completion the woodwork, the protective 
casing was painted with two coats asbestos paint, and three months 
thereafter two more coats were applied. 

contract for this work was made with Ryan and Kelley (Contract 
57), which also included final coat paint all the railings, both 
the bridges and retaining walls; the protection the water pipes 
which were suspended from the bridges, and number items 
general cleaning up. (See Figs. and 14.) 

The water pipes straight sections were cased follows: 

One layer No. asbestos roofing and insulating felt. 

2d. One layer 1-in. hair felt. 

3d. One layer No. asbestos insulating felt. 

4th. One layer 1-in. hair felt. Each layer wrapped 
with tenfold sail twine. 

5th. One layer resin-sized sheathing. 

6th. One layer three-ply asbestos roofing, secured with 
No. galvanized-iron wire. 


cover the bells and lapping over the straight sections, the 
following was done: 


7th. One layer No. asbestos roofing and insulating felt. 
8th. One layer 1-in. hair felt. 


9th. One layer resin-sized sheathing. 
10th. One layer canvas with the ends drawn make snug 
fit against the asbestos roofing the straight sec- 
tions the pipe; outside the canvas painted 
with waterproof composition. 
Three 6-in., one 10-in., and one 20-in. pipe were thus covered; the 
price bid per linear foot being irrespective the diameter. The 
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work this contract was done under unit prices, which the 
following are the most interesting: 


Painting bridges................ 100.00 
Protection bridges, except the last 
two coats paint............. 89.00 per thousand feet, 
Last two coats paint............ 790.00 
Painting bridge railings, one coat. 0.12 per linear foot. 
Painting No. railings............ 0.09 
Covering water pipes bridges... 1.50 


The total cost the work done was $27 517.95. 


on, AND East THIRTEENTH STREET. 


The entire work altering the grades Thirteenth, Callowhill, 
Hamilton, Buttonwood and Twelfth Sts., together with the elevated 


portion the railroad over and east Thirteenth St. (except laying 


the permanent tracks), was included Contract 12, which was 
awarded Messrs. Flynn and Company July 28th, 1896. All 
the work this contract was paid for unit prices, except the steel 
work the bridges, which was bid for lump sum. 

Before work was begun the double-track railroad approach the 
Reading Terminal Twelfth and Market Sts. was carried 
wrought-iron viaduct from Callowhill St. east Twelfth 
Thirteenth and Noble Sts., and thence masonry approach the 
grade the old street Broad and Noble Sts. Thealignment this 
part the structure was not changed. The wrought-iron viaduct 

between Callowhill and Twelfth Sts. was lowered about ft. 
Twelfth St., and remained unchanged Callowhill St., the grade 
Twelfth St. being lowered the same amount. The metal-work 
the viaduct was blocked up, the masonry cut down, and new bearing 


plates were inserted, suit the new grade. St. crossed 
plate-girder, half-through span, which skewed angle 66° 
with the street, and consists two girders 28.5 ft. from center center, 
supporting the ends atrough-floor composed plates and angles, 
the troughs being ins. deep. The ballast and ties are placed the 
troughs that the distance from the top the rail the clearance 
line the street below minimum. 


2x3 Y. P. Hanger, 


Sixteenth Street Highway and Railroad Bridge 


Fencing 


SIDE VIEW 


T'Single Faced W.P. Fencing T. & G. 


Cor 


Sheathing: Broad Street Bridge 


NOTE: At columns and newe} post of railing, the 2 x 5-in. Y. P. Stringer bolted to base of railing, 
as shown, is to follow around the edge of base of columns and newel posts of railing. The 
2°x 2-in. Y.P, nailing strips at bottom of Girder to extend far enough beyond the Y. P, 
stringer to allow the sheathing to be boxed around column and newel posts and brought 
down square with base of same to catch sheathing on bottom of Bridge. 


BRIDGE PROTECTION 
PENNSYLVANIA AVE, SUBWAY. 


Scale of Feet 
1 2 3 4 6 6 7 9 10 
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Between Twelfth and Thirteenth Sts. the old metal structure was 
entirely removed, and was replaced retaining walls rubble 
masonry with earth filling between. 

Between Twelfth and-Thirteenth Sts., the south side the 
tracks, located coal yard, the property the Philadelphia and 
Reading Railway Company. This was excavated average depth 
ft. and connected with the Terminal tracks west Thirteenth 
St. means two sidings. Thirteenth St. the two railroad 
tracks which are Noble St., and extend the Delaware River, con- 
nect with the Terminal tracks. The bridge Thirteenth St. has pro- 
vision for highway passageway the north, the line Noble St. 
and six railroad tracks the south. asteel, half-through, plate- 
girder bridge which has solid steel floor and very badly skewed. 
The steel floor rests upon the bottom chord the plate girders. The 
drainage effected with bituminous concrete, placed the bottom 
the troughs and sloped toward the center, where hole provided 
allow the water pass through and into half-round gutter 
iron, leading vertical pipe fastened and 
the sewer. Ballast placed directly over this bituminous concrete. 

The highway portion the bridge solid-steel trough section 
the floor, covered with bituminous concrete and paved with granite 
blocks. The total weight the steel this bridge 610 754 

The grade Thirteenth St. the intersection Noble St. 
lowered 13.6 ft., and this the deepest point the depression. 
From this point the new grade ascends the north the rate 
3.7%, reaching the grade the old street Nectarine St., dis- 
3.5%, reaching the original grade the street Carlton St., dist- 
ance 388 ft. the west side, just south Noble St., the 
depressed freight yard the subway, the main driveway which 
meets the level Thirteenth St., and thus makes access the 
depressed yard. 

the north Noble St. there are number large buildings; 
the south the number smaller. Before any steps were taken 
change the grade the street, the foundations all structures 
Thirteenth, Callowhill, and Hamilton Sts. were underpinned and car- 
ried down below the new grade the street, generally depth 
ft. below the new pavement subgrade. account the impracti- 
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<3 Nailing Strip 
+P. Joists 


Spaced as Shown 


White 
Method of Sheathing 
N under Sidewalk. 


W. P, Fencing 
2x2 Y.P. Nailing Strip 


; "This Board Cut Wide 
Method of Sheathing under Roadway. Jaimmed into place. 


2x14 Y.P. Joists, Spaced 3 C. to C. 


” 
1 Bingle-Faced W.P, 
Fencing, T. & G, 


Method of Sheathing under Bracket, 


Fencing, T. 


a of Joists. 
. 
4 2" 1 Single-faced White Pine Fencing,7 Tongued and Grooved 2'x 2 Nailing Strip 
ac! 
22 Y.P. Bridging than 
Channel 
A Tongued|4 ld Grooved 2x6 Y.P. Stringer 
vA \ ‘Oe bolted to Angle and j 
Channel, as shown. 
Span of Trough Flooring about 14 ft. with the/ exception “of 22 WY.P, Joist 
>) 21st St. Bridge span of about 18 ft./ 9 ins. h Scale 


Hanger 


NOTE: This method of Sheathing to be used 


on the following Bridges: 
2's Nailing Fifteenth Street, Bridge; Seventeenth Street Bridge; BRIDGE PROTECTION, 
on Eighteenth Street Bridge; Nineteenth Street Bridge; 

Street Bridge; Twenty-first Bridge. PENNSYLVANIA AVE, 

Nailing Strip. SUBWAY, 
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cability making any arrangements with the property owners 
the future adjustments their buildings, the underpinning was made 
with rubble masonry laid Portland cement mortar, the wall being 
flush with the face, and the same thickness the foundation, the 
old building. This work was done sections, the trench excavated 
front the buildings generally being ft. wide. fast the 
underpinning was completed, temporary sidewalk yellow pine 
was placed over it, interfere little possible with the access 
the properties. This underpinning was paid the cubic yard, 
the price being $20. price was included all shoring, sheathing, 
excavation, and all appurtenances. was very successfully carried 
on, without any injury whatever the structures along the work. 

Upon the completion the underpinning, the excavation the 
street was begun number points. Before was actually com- 
menced, the street-car traffic, agreement between the contractors 
and the Traction Company, was diverted Twelfth St. means 
aloop. One the large electric feeders the Union Traction Com- 
pany, consisting number ducts surrounded concrete, was 
located the east side the street. The Traction Company drove 
two rows piles, opposite each other, either side the conduit, 
intervals about ft., the piles being driven well below the new 
subgrade. Excavation was then made from pile pile beneath the 
conduit, and heavy cross-piece was placed beneath the conduit and 
bolted the piles. This remained until the excavated material 
the street was removed. Then new excavation was made, new 
conduit placed it, new cables were drawn and connected up, and the 
old conduit was broken and removed. 

the excavation proceeded, the new sewer was laid the west 
side the street, and all house connections were made it. The 
water and gas mains were also lowered, and all connections were made 
the house line. The streets were finally paved between the curb 
lines with granite blocks 6-in. concrete base, and the sidewalks 
generally with brick, except where some other class formerly existed. 

Considerable delay was caused for some time being unable 
away with the temporary railroad crossing Hamilton St. When 
this track was finally abandoned, the travel was taken from Noble St. 
into the subway, and the grade Sixteenth St. the temporary 
tracks again Sixteenth and Hamilton Sts. The abandonment the 
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track crossing Thirteenth St. enabled the change grade 
finished that street and Hamilton St., and the work completed 
that contract. 
The most interesting prices this contract are shown Table 
No. 13. 
TABLE No. 13. 


Excavation (unclassified)............. 


per cubic yard. 
Rubble masonry, above neat 
Rubble masonry unde inning, including excavation......... 20.00 per cubic yard. 
Repaving with granite block new 6-in. concrete base....... 1.50 per square 
Paving with granite block -in. concrete 2.75 
Steel-work bridges Twelfth and Thirteenth Sts., and ad- 


Work was started this contract November 12th, 1897, and 
final payment was made November 28th, 1899. The total amount 
paid under the contract was $152 442.94. 


CHANGES BETWEEN SIXTEENTH AND SEVENTEENTH STREETS. 


account the changes already referred Pennsylvania 
Ave., between Sixteenth and Seventeenth Sts., the contract with 
Flynn and Company was terminated the south side the street, 
and Contract was executed with Smith and Company com- 
plete the work the revised plans. The work was paid for unit 
prices, which the following are interest: 


Tearing down old per cubic yard. 


Rubble masonry, below neat line............ 


The total amount paid this contract was $13 444.48. 


the north side the subway, between Nineteenth and Twen- 
tieth Sts., located the works manufacturer malleable and 
steel castings. After the plans were completed was desired con- 
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nect these works with the subway. Plans were prepared connect 
with the tracks the subway level means hydraulic lift placed 
upon the property the manufacturer. This lift was provided 
the owner the property, and its cost was included his claim for 
damages. Itis designed lift single car from the new the old 
level, and operated single vertical hydraulic cylinder. The 
City made all the excavations for the lift, dug the hole for the 
hydraulic cylinder, walled the whole excavation, built bridge 
the line the sidewalk the high level, and reconstructed the 
building over the lift. The work was done under contract with 
Smith and Company (Contract 41), the total amount paid being 
$19 
CHANGES WaTER AND Gas 

One the most troublesome, and, some cases, difficult parts 
the work was the readjustment the water and gas mains which 
were interfered with. 

Water Mains.—On account the necessity having the changes. 
all times under the control the proper municipal authorities, 
arrangements were made advertise for the pipe, specials, valves, 
lead, gasket, etc., and have the actual work making the changes 
performed the employees the Bureau Water, the several con- 
tractors, however, making the necessary excavations and doing all the 
back-filling. The cost the labor performed the Bureau Water 
was kept separate from their other work. The cost the labor 
making the changes hereafter described amounted $34 579.35. 
The pipe and specials furnished under Contract with the McNeal 
Pipe and Foundry Company amounted $14 968.70, and the lead 
and gasket furnished under Contracts and amounted 428.14, 
making the total cost the water-pipe changes $50 976.19. 

Outside the relaying several small mains caused the change 
grade Thirteenth St., and the carrying the and 10-in. 
mains over the bridges Sixteenth, Eighteenth and Twentieth 
well other small mains west Twenty-second St., the principal 
work was follows: 

Lowering the 30-in. mains Broad St. pass through the piers 
and abutments, and beneath the tracks; lowering 6-in. main Sev- 
enteenth St. the same manner; excavating two tunnels through the 
rock the east and west sides Twenty-first St., before the core 
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the subway was removed; placing 48-in. and 6-in. main one, and 
20-in. and 24-in. main the other. These tunnels were driven 
such depth that when the pipes were laid and covered with ft. 
earth the top would removed excavating the core the subway 
subgrade, thus removing the rock from between the mains and the 
subgrade the tracks. 

old line 22-in. main Pennsylvania Ave., laid 1819, was 
removed, and new line 24-in. pipe was laid the north side the 
tunnel replace it. The old pipe was found inremarkably good 
condition after years continuous service. The corrosion the 
interior surface was found displace about 4.2% the original 

From Twenty-second St. the west the pipe lines cross the work 
over the top the tunnel. Difficulty, however, was encountered 
the line Twenty-fourth St., Green St. and Fairmount Ave., where 
the mains are ins. diameter, providing the necessary room be- 
tween the top the tunnel and the street above. The method 
overcoming this difficulty has already been described. 

Gas Mains.—The same general method procedure was agreed 
upon with regard the gas mains, but, before the work had advanced 
very far, the Gas-Works the City were acquired under lease with 
The United Gas Improvement Company, who were obligated, under 
their agreement, make all the necessary changes. Under Contract 
37, material the value 437.33 was furnished, but account 
the labor for making the necessary changes available. the 
line Broad St. 30-in. main was divided into four 12-in. mains, 
and carried across the yard the under side the floor. The Gas 
Company also laid additional 24-in. main beneath the tracks. 


PERMANENT TRACKS. 


fast the excavation the subway and tunnel was completed, 
and the subgrade prepared the elevated portion the work, the 
construction the permanent tracks was begun Contractors 
Ryan and Kelley, under Contract 30. The contract, besides covering 
all the trackwork permanent nature, included the removal the 
temporary tracks and the restoration and repaving such portions 
the work should directed the Chief Engineer. The track- 
work proper, including the removal the temporary tracks, was bid 
for lump sum, there being unit prices for all the work street 
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restoration. All the material the temporary tracks became the 
property the contractor for the permanent tracks, and was 
required make allowance therefor his bid the work. 

The four main tracks were required ballasted with good, 
hard, durable, broken stone, crushed broken into fragments which 
would pass ring any direction, and perfectly free from 
dirt any other admixture before being spread. laid the 
lines shown the drawings, with minimum depth ins. beneath 
the tie any point. The specifications allowed the use clean, 
hard, vitrified, blast-furnace slag, place the stone, the yards 
and sidings, but very little was used the work, account 
the difficulty procuring satisfactory quality. 

The four main tracks were laid with first-class, white oak ties, laid 
sixteen each 30-ft. rail. For the sidings and yard tracks, the speci- 
fications allowed the use 20% second-class ties. First-class ties 
were ft. long, ins. thick, and not more than nor less than ins. 
wide. Second-class ties were the same first class, but not less 
than ins. face. 

The rails the four main tracks weigh lbs. per yard, and the 
sidings and yard tracks, lbs.; the sections for these weights being 

standards the Philadelphia and Reading Railway Company. 
The chemical composition the rails shown Table No. 14. 


TABLE No. 14. 


Elements. rails. rails. 

Rails having carbon below, will absolutely rejected... 0.58 0.58 
Rails having carbon above, will absolutely rejected... 0.65 0.67 


The drop-test required that one rail butt taken from each heat, 
and that 90% the specimens must stand without breaking, and that 
cases where the broken butts not show elongation per 
inch under greatest tension, the rails the heat are held 
until piece can cut from one and tested under the drop. Then, 
fails show the elongation before breaking, the entire lot 
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rails made from that heat shall subject rejection. The loads, 
height drop, etc., were follows: 

Weight per yard. Height drop. Distance supports. 

All frogs, switches, spikes and other track details were made from 
the standard patterns and drawings the railway company. 

Before any material was ordered the contractors, the City pre- 
pared working plans the tracks, showing the definite location all 
frogs, switches, special ties, etc. These plans were used the con- 
tractor ordering, the engineers the field laying out the 
work, and the contractors for the interlocking switches and signals. 
They proved great value expediting the work and prevent- 
ing errors. Plate shows this work the Twentieth St. yard. 

The tracks the north side the yard, between Thirteenth and 
Sixteenth Sts., well the two main tracks between these streets, 
were first completed, and, fast the subgrade was finished, two 
tracks were extended the west through the subway and tunnel 
the end the work Thirtieth St. The railway company then began 
carrying some its regular freight these lines, and the 
work removing portion the temporary tracks was begun. 
effort was made connect all the industrial establishments the 
south side the line with these tracks, facilitate business. 
The last the track laying was done the freight yard Twentieth 
St., and the upper level Sixteenth and Hamilton Sts. The last 
the temporary tracks removed was the high level between 
Twenty-sixth and Thirtieth Sts. 

Hamilton St., for most the distance between Broad St. and Penn- 
sylvania Ave., was originally paved with cobble, and was decided 
during the construction the work repave with new granite 
blocks, for which there was price this contract, arrangements 
were made advertise for under Contract 57. 

Work was begun this contract August 1898, but, ac- 
count the conditions existing the other contracts, which pre- 
vented any large continuous force being employed, was not 


completed until September 9th, 1900. 


‘The most interesting prices the contract are follows: 
Track laying, with all appurtenances $209 453.00 
Asphalt block repaving $2.50 per square yard. 
Sheet asphalt paving, 6-in. concrete base.. 2.60 
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The total amount expended under the contract was $238 036.47. 
The more important quantities embraced under the lump-sum bid 
are follows: 
584.21 ft. single track with rail, ballasted. 
448 ft. temporary track were removed. 


RESTORATION STREET. 


The contractor for the permanent tracks, part his contract, 
was required remove the temporary tracks from Hamilton St., and 
contract was made with Michael O’Rourke (Contract 56) for restor- 
ing the paving, resetting old and furnishing new curb, reconstructing 
inlets and manholes, and replacing the industrial track connections 
crossing the street. The work was done the following unit prices: 


New granite block paving, 6-in. concrete per square 


Resetting old curb......... 0.25 linear foot. 
New crossing stones, ins. wide....... 
There were also large number other items covering all classes 
reconstruction, none which special interest. 
The total cost the work was $36 541.70. 


contract, known Contract 51, was entered into with Wilkins 
and Kuemmerle, which consisted furnishing and laying additional 
guard rails the metal approach from Twelfth Callowhill 
the grades beneath the bridges, and some special cases 
the yards. These guard rails, when planed give ins. between 
the heads, weigh lbs. per yard. They were furnished cost 
cents per linear foot, while the same, unplaned, were furnished 
cents per foot. The total cost this work amounted 220.10. 


The freight bumpers were the Philadelphia and Reading 
standard, and were furnished under Contract with Ryan and 
Kelley. They were three kinds, and the prices for the bumpers, 
delivered and set place, were follows: 
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Standard high bumpers, pieces, each............. 

trestle, pieces, each... 156.60 

against walls, pieces, each. 80.00 


The same contract covered three special steel bumpers the 
bridge Sixteenth St., total cost 525, and some additional 
items connection with finishing the work Sixteenth and Twenty- 


first Sts. The total payments for all the work this contract 
amounted $11 551. 


INTERLOCKING SWITCHES AND SIGNALS. 


The main tracks, from the connection with the tracks leading the 
Reading Terminal the east portal the tunnel, are controlled 
means complete system interlocking switches and signals. This 
work was bid for lump sum, bids being asked upon general 
specification requiring the submission general plan and detailed 
specifications with the bid. The work was awarded Messrs. 
Smith and Company, who presented plan and specifications prepared 
the National Switch and Signal Company, Easton, Pa. the 
original specifications, either manual electro-pneumatic system 
was stated satisfactory. 


The scope the work best indicated the description the 
signal towers, which follows: 


Tower No. the west side Broad St. will operate all switches 
and signals from the east Thirteenth St. point west Fifteenth 
St. This tower contains active levers and blanks (for future ex- 
tensions) for the operation of— 

switches, 
block, 
facing-point locks, 
signals. 

the point west Fifteenth St. point east Twentieth 
St., switches will operated from Tower No. which the line 
Seventeenth St. recess the north abutment the bridge. 


This tower contains machine with active levers and blanks for 
the operation of— 


switches, 
movable-point frogs, 
Scotch block, 
locks, 
facing-point locks, 
signals. 


Ak 
7 
| 


250 THE PENNSYLVANIA AVENUE SUBWAY. [Papers. 


the point east Twentieth St. the east portal the 
tunnel, all the switches and signals are operated from Tower No. 
which located immediately east Twenty-first St., which 
machine having active levers and blanks for the operation of— 

switches, 

movable-point frogs, 
locks, 
facing-point locks, 
signals. 


The system used manual one, and the following are some the 
principal features. The pipe line carriers were spaced ft. apart, the 
wire pulleys ft. apart. 

Machines.—The levers are pivoted center, spaced 
ins. from center center. The top plates and girders are made 
sections for four and eight levers. The switch and lock levers are 
the center. The locking preliminary latch locking; the first act 
the operation the lever lock all conflicting levers. 

The main pipe lines are ins. between centers. The pipe 
steel, in. diameter. All lengths pipe more than 100 ft. are 
compensated, and additional compensation provided for all lengths 
more than 700 ft. The compensator foundations are oak, with 
concrete. 

Detector bars are provided, shown the detailed plans, ft. 
long, with clips each bar which rises in. above the top the 
rail. 

The wire single-strand, No. galvanized steel, the tensile 
strength being not less than 300 lbs. and the elongation from 
per cent. 

The signals are standard semaphore type. 

The contract price for all the foregoing work, completed and 
place, was $85 000. The work was begun the tower Broad St., 
and was carried fast the construction the permanent 
track allowed. Work was begun August 25th, 1898, and the final, 
payment was made July 5th, 1900. The total amount paid was 
$86 376. 

addition the work the interlocking, under this contract, the 
entire length the subway equipped with Hall automatic block 
signals, which were separately contracted for the Philadelphia and 
Reading Railway Company. 
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TELEGRAPH SERVICE. 


During the construction the work, the overhead telegraph wires 
were removed, temporary cable was purchased, under Contract 
with the Western Electric Company, and was laid the Electrical 
Bureau City duct from Twelfth and Callowhill Sts. Thirty-first 
St. and Girard Ave., entirely outside the line the work. The 
cable consisted wires No. 16, gauge, and wires 
the same gauge, twisted pairs, all properly insulated and lead 
covered. Connections were made the railroad offices Sixteenth 
and Hamilton and Twentieth and Hamilton Sts. There 958 
ft. temporary cable, costing 468.24. 

The permanent telegraph and telephone line was laid below ground 
the subway three-duct creosoted conduit. the capacity 
asked for the railroad company was excess that which they 
originally had, special agreement was made whereby the railroad 
company furnished the ducts, and the City, under the subway account, 
furnished the cable, the junction boxes, the manhole frames and the 
covers, and laid the cable day’s labor the pay rolls the 
Electricai Bureau. 

The permanent cable consists wires No. 14, gauge, 
twisted pairs, and wires No. 14, gauge, insulated with 
manila rope paper, and lead covered. There were 272 ft. cable, 
costing 083.68, which was furnished under Contract with the 
Standard Underground Cable Company. 


AND CALLOWHILL STREETS. 

was originally intended construct large coal-handling plant 
Fifteenth and Callowhill Sts. The plans were modified the sug- 
gestion the railway company, and coal yard was constructed 
under contract with Ryan and Kelley (Contract 49). The yard con- 
sists wooden coal trestle connecting with the high-level tracks 
Sixteenth St. and Pennsylvania Ave., and provided with the necessary 
bins. office and stable were included, and the yard 


was paved with granite blocks. work was done under the following 
unit prices: 


Track and trestle 
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Excavation, unclassified 0.75 per cubic yard. 
Rubble masonry, above neat line..... 
Rubble masonry, below neat line .......... 
Paving with granite block, sand base....... 1.75 square yard. 
Derailing switches subway.............. 50.00 each. 


The total amount paid was $19 401.61. 


TWENTIETH STREET YARD. 


Immediately the west the engine-house the Twentieth St. 
yard, and located span all the tracks leading therefrom, 
well the four main tracks the subway, there locomotive 
coaling station, constructed under Contract with the Link Belt 
Engineering Company. 

consists essentially storage pocket for coal and ashes, and 
coaling bridge. 

The storage pocket, ft. wide, ft. high and about 136 ft. long, 
divided into two compartments. One compartment for coal and 
the other pocket, ft. ins. wide and ft. long, for ashes. The 
pockets are carried steel posts supported masonry piers. The 


framework steel sheathed the inside with 3-in. closely matched, 


yellow pine, and the outside with No. 22, galvanized, corrugated 
iron. The ash pocket lined inside with concrete. 

The coaling bridge consists steel trusses, closed and roofed 
over. provided with two lines coaling tracks with turn-tables. 
There are six openings for discharging directly into locomotives and 
into two loading hoppers, each tons capacity. The coal elevator 
the gravity discharge type, with capacity 120 tons coal per 
hour. The necessary engine power included under the contract. The 
cost the plant was $59 458.13. 


The supplying engines with water were included 
under Contract with McParland and Butler, and consisted gen- 
erally furnishing four water columns, situated the railroad 
yards, and making water and drainage connections two others 
which were furnished the railway company, which also supplied the 
tanks. The total cost the work was The principal 
items for payment this contract were follows: 
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Excavation (not $0.80 per cubic yard. 
8-in. cast-iron pipe........ 0.47 linear foot. 
Water-columns, complete, $590.00 


Two terminal freight stations are included within the limits the 
work: First, Broad St.; and second, Twentieth and Hamilton Sts. 

Broad Street Station.—The station Broad St. very important 
one. Before the construction the Reading Terminal, 1892, the 
main-line passenger station was located Callowhill St., extending 
from Broad Thirteenth Sts. the north the freight station 
was located. After the abandonment the passenger station, 
1893, the passenger building was used for freight purposes. 

Upon the construction the temporary tracks the subway, the 
eastern half these buildings was removed, and temporary freight 
station the north-west corner Thirteenth and Callowhill Sts. was 
constructed, before described. Upon its being occupied, the 
remaining old buildings were removed, and the excavation was made 
the subway level for the western half the block. contract 
which had been entered into with Ryan and Kelley (Contract 15), was 
then begun, and the western halves double freight station were 
started and temporarily finished the eastern end. soon was 
completed and the tracks the yard were ready for opera- 
tion, the remaining buildings, out Thirteenth St., were finished. 

The freight-houses, one for inbound and the other for outbound 
business, are the following dimensions: One, ft. wide, and 524 ft. 
long, and the other, ft. wide and 465 ft. long. The buildings are 
brick, with steel trusses and slate roofs, and are one story height. 
the Thirteenth St. end the shorter building there three-story 
office building ft. wide and ft. 8.ins. long, with Between 
the buildings there driveway ft. wide, paved with granite 
blocks. the east end the entrance level with Thirteenth St. 
the west end access the buildings obtained beneath the Broad 
St. Bridge and means the inclined approach, built grade 
parallel Callowhill St., reaching the street level Fifteenth St. 
the track side each freight house there platform for loading and 
unloading freight. 
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Fire-walls are built the houses intervals, and are provided 
with rolling steel shutters. Shutters the same typeare also provided 
the track sides the buildings. 

The work this contract was bid for ina lump sum for the build- 
ings. The paving the driveway was bid for the square yard. 
The total cost the buildings was $98 251.20; the price for the paving 
was per square yard. The total amount paid was $108 763.23. 

Twentieth are three buildings the depressed yard 
Twentieth St., follows: freight-house, engine-house, and 
repair shop. These were constructed McManus, under Con- 
tract 25. 

The freight-house consists two-story brick building ft. wide 
and 308 ft. long, with platform the track side the depressed 
yard and wagon access the level Hamilton 
between the elevators are provided with rolling steel shutters. Shut- 
ters the same type are provided for the doors the track side. 
Steel trusses, with slate roof, cover the building. Five hydraulic 
elevators are provided for raising lowering the freight from the 
street level the subway. They have platforms, ft. the 
clear, and each calculated carry load tons. They are 
designed operate speed per minute with moderate 
load, and three them, when fully loaded, are capable rising 
ft., the entire distance, the same time. They are provided with 
automatic stops the top and bottom, and with safety attachments 
and gates. All piping, pressure tanks and pumps are provided. The 
latter are located the repair shop, and duplicate. The price 
bid for this building, complete, was $74 105. 

Engine-House and Repair Shop.—The engine-house consists 
one-story brick building, 117 ft. wide and 200 ft. long, covering 
tracks, and capable housing locomotives. The roof, consisting 
wooden trusses, covered with slate, and contains Roe cast- 
iron smoke jacks, which have since been connected smoke 
stacks, 125 ft. high, with electric fans the bottom. Beneath the 
track there ash-pit lined with concrete, and transversely 
the length the building there pit for engine repairs. The 
drainage into the low-level sewer the line Twentieth St. 
Steam heat, sufficient heat the building 50° Fahr. the coldest. 
winter weather, provided from the boilers the repair shop. 
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The repair shop consists one-story brick building located 
the corner the depressed yard Twentieth and Hamilton Sts., 
the retaining walls the above-named streets forming two the 
walls. ft. wide and ft. long, and contains two boilers, each 
175 H.-P., with two Argand steam blowers burn buckwheat 
rice anthracite coal. The boilers are guaranteed for working press- 
ure 150 lbs. per square inch. Two duplex, boiler feed-pumps 
are provided, together with water-heater. Two 100 
K.-W., compound-wound, multipolar, direct-current dynamos 220 
volts each, with speed not more than 700 revolutions per minute, 
are provided, each with high-speed engine, and the whole plant 
furnished with the necessary switch-board and all other appliances. 
These dynamos and engines are for the purpose operating the 50- 
ton electric crane for raising heavy freight the street level. The 
prices bid for the work were follows: 

Engine-house and repair shop $40 570 
Boilers 
Engines and dynamos 


During the construction the work, certain changes the 
arrangement the buildings for the railway company, 
entailing additional cost The total cost the work 
the freight-house, engine-house and repair shop, described above, 
was $141 999.80. 

The contractor began work April 25th, 1899, and finished 
May 25th, 1900. 

Power 

The power lifts, advertised for under Contracts and 40, deserve 
than passing word notice, account their size well 
engineering difficulties presented, and, although they were 
never constructed, the writers feel that their experience, far 
went, may prove interest. 

both contracts, simply the problem and the governing con- 
ditions were specified, and design was made the engineering 
force. 


one time two lifts were proposed, one Seventeenth St. and 
the other Nineteenth St., for the purposes already stated. 

account the vigorous protest from the Philadelphia Grain 
Elevator Company, the lift Nineteenth St. was abandoned, and the 
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connection was made alterations the grain elevator, and 
track reaching the plant grade. 
The specifications for the lift Seventeenth St., under Contract 20, 


provide follows: 

vania Ave., east the Seventeenth St. bridge. Its object lift 
engine and three cars from the level the subway the present level 
Pennsylvania Ave. (about ft.). designed, constructed, 
and erected complete, including excavations, foundations, structural 
steel work, machinery, pumps, pipes, and all appurtenances (except 
the ties and rails for the track) needed and required make the plant 
complete and ready for operation. 

The contractor shall submit with his proposal complete drawings 
and specifications covering the general features described herein, 
which drawings and specifications, when accepted the Director 
the Department Public Works, shall constitute essential part 
this contract, and shall binding severally upon the contractor and 
the City Philadelphia.” 

The lift was have been 152 ft. length, with rise ft. 
and with distributed load 420 000 lbs., maximum. 

The general specifications further provide that: 

shall designed that can lift all any part this load- 
ing any position. 

addition the general plant shown the plans, the contractor 
shall provide and include his price plant other machin- 
ery for operating the lift. Space will provided for these pumps 
the power-house between Eighteenth and Nineteenth Sts.” 

result the advertisement May 12th, 1896, six bids were 
received for the hydraulic lift (Contract 20). The prices ranged from 
$48 500 $138 825 for the whole work erected complete. One bid was 
for electric lift, $59970. Notwo the plans submitted were 
upon exactly the same principle, the number rams screws varying 
from one four. 

The merits all these lifts were examined carefully. result, 
all the bids were thrown out, and new specification was prepared, 
under Contract 40, for power lift. The general dimensions and load- 
ing were not changed. The essential features specified, relating 
the design, were follows: 

addition the lift, the contractor shall provide and include 
his proposal plant the machinery and apparatus neces- 
sary operate the lift. The machinery generating power shall 
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duplicate. Space will provided for the machinery the power-house, 
located shown the general plan, the south side Penn- 
sylvania Ave., west Eighteenth St., about the present level 
the street, and about 750 ft. west the location the lift. 

The city will provide boilers and their accompaniments, but the 
contractor for the lift shall provide and connect steam pipes the 
main steam pipe the boiler-room; also exhaust pipes the feed- 
water heater, and main exhaust and drips from the pipes and the ma- 
chinery operating the lift. shall also provide covering for said 
pipes. 

satisfactory means shall furnished and constructed for con- 
veying the power from said machinery the power-house the lift, 
and also system signals between the power-house and the lift 
regulate the operation the same. 

contractor shall put the entire plant into operation, and sup- 
ply everything for its proper service with the exception the boilers 
and accompaniments. 

following requirements shall provided all designs sub- 
mitted, and the general methods for accomplishing the same shall 
specified: 

uniform motion the ascent and descent the 
lift shall maintained, and the platform kept horizontal under all 
conditions loading. 

Second.—In case accident any kind, the platform shall come 
full stop horizontal position. 

Third.—Suitable protection shall provided for the working 
parts the lift, prevent damage and wear from exposure the 
weather, dirt, grit, water, etc. 

method operating the lift which can controlled 
the site will preferred, all other things being equal. 

Fifth.—The lift, carrying the load under any condition, shall 
capable being raised lowered throughout its entire 
height ten minutes. 

Sixth.—Special attention should given the design the 
lateral stiffness the lift, and the cost making any attachments 
for the same the masonry wall shall included the price bid. 

preliminary drawing shall show such attachments, and any 
additions the present masonry, required. 

hydraulic power proposed used, special attention 
called the distance the power-house from the lift, and provision 
shall made for the effects the compression the liquid used under 
the high pressures necessarily employed.” 


The work was again advertised, and, March 30th, 1897, two bids 


were received for hydraulic lift, $95 425 and $77 000, respectively, 
and two for electric lift, $44 750 and $75 110. 
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examination the designs submitted showed them practi- 
cally free from objectionable features, but all bids were again rejected 
account the purchase the Whitney property the railway 
company and the substitution grade and switchback its 
place. 

During the study this matter, Table No. 15, giving list the 
then existing lifts, with their heights, pressures and loads, was pre- 
pared. Hydraulic power used all. 


TABLE No. 15. 


Name lift and location. Height, feet.| Pressure. Load, tons. 
Anderton, England, Canal........ 554 Ibs. 510 


CRANE. 


the south side Hamilton St., just east Twenty-first St., 
there located 50-ton electric traveling was built under 
Contract with Smith and Company. 

The plant consists two lines runway girders supported upon 
columns, the total length runway being ft. One runway 
located 14.6 ft. north the retaining wall the subway, piers 
built the elevation Hamilton St. The other situated 29.2 ft. 
south the same wall, the tops the piers being the level the 
tracks the depressed yard and the bridge the crane spanning 
two the tracks. The crane carried two trucks each run- 
way, which are ft. between centers. The distance from center 

center the runway girders ins. The crane was built 
William Sellers and Company, Inc., and was designed upon the 
following data: 
Capacity, tons. 
Maximum lateral speed crane, 100 ft. per minute. 


hoist the maximum load the full height minutes. 
raise the maximum load frequently may desired. 
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The electrical cable connections with the dynamo were included 
under Contract 25. The distance from the subway tracks the hook 
the crane about ft. 

The contract price for the crane, complete, including foundations, 
runway girders and all appurtenances, was $20 640. 


APPROXIMATE TOTAL QUANTITIES. 


The following list, the total quantities the more important 
items the work, given for the purpose comparing the magni- 
tude the work with other work similar character: 


Earth and rock excavation......... 422 cu. yds. 
Masonry (exclusive sewers) ....... 
Structural steel bridges, etc. 515 787 
Number approved drawings, not 

Number shop drawings, checked 


CoNSEQUENTIAL AND SUMMARY. 


Under the terms the Ordinance appropriating the 000 000 for 
the work, and authorizing its construction, was provided that all 
the expenses incident its completion, including consequential dam- 
ages and the widening Pennsylvania Ave. from Twenty-second 
Green Sts. and from Green St. -sixth St., were paid 
out the appropriation. 

Juries View appointed the Courts, accordance with Acts 
Assembly, were constantly engaged hearing claims property 
owners and tenants, numbering all about 182 claims. The claims 
made and filed these owners and tenants amounted approximately 
000 000. 

Wherever was possible, claims for change grade were con- 
sidered the Juries until the physical changes were completed, 
that there could speculation the exact nature the 
damage. this account, various sections the work were con- 
sidered the work construction advanced, and awards were made 
advance other sections where the work was still progress. 
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The concise statement all expenditures made 
account the work: 
Total amount paid for contracts (including sewers*) 067 482.15 
Paid mandamus for land and consequential 


Fees for expert testimony damage cases....... 185.05 
Fees Road Jurors damage 826.00 
Labor—Water, Gas and Electrical Bureaus........ 102.00 
Engineering, inspection and incidentals.......... 227 422.51 

Total expenditures December 31st, 409 363.42 
Balance hand December 1901............ 636.58 
Total amount loan negotiated........... 425 000.00 
Amount loan not sold 575 000.00 


The work constructing the sewers was begun September 10th, 
1894, and July 1895,the main sewers were completed. 
construction work was then until August, 1896, when the tem- 
porary track work was started. The first regular passenger train, 
carrying the members the American Society Civil Engineers 
their way home from the Annual Convention Cape May, passed 
through the subway July Ist, 1899, and September 25th the 
same year the regular traffic the railway was begun. Novem- 
ber, 1900, the work was practically completed, except few minor 


details. 
ENGINEERING. 


The authorizing the work provided that was 
organized and carried out the Director the Department Pub- 
lic Works the City Philadelphia, who has supervision the 
Engineering Bureaus that city. The Directors under whom the 
work was carried out were follows: From September, 1894, April, 
1895, Hon. James Windrim, under Hon. Edwin Stuart, Mayor. 
From April, 1895, April, 1899, Hon. Thomas Thompson, under 
Hon. Chas. Warwick, Mayor. From April, 1899, until the com- 
pletion the work, Hon. Wm. Haddock, under Hon. Samuel 
Ashbridge, Mayor. 


For sewers, see Transactions, Am. Soc. E., Vol. xliv, page seq. 


q 


PLATE 
PAPERS AM. SOC. 
MARCH, 1902. 
WEBSTER AND WAGNER 
PENNSYLVANIA AVENUE SUBWAY. 


East SIXTEENTH STREET. 


Fie. WEST FROM SIXTEENTH STREET. 
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The entire charge the preparation the plans and the construc- 
tion was placed under George Webster, Am. Soc. E., Chief 
Engineer, Bureau Surveys, which Bureau has jurisdiction over such 
work. Mr. George Datesman Principal Assistant Engineer 
this Bureau. 

June, 1894, Samuel Tobias Wagner, Am. Soc. E., was ap- 
pointed First Assistant Engineer charge the work, and Mr. 
Charles Swan, Chief Draughtsman. 

August, 1894, Mr. Richard Ashbridge was appointed Sec- 
ond Assistant Engineer charge the construction the sewers. 

When active work the main operations was begun August, 1896, 
the field corps was organized with Jones Lucas, Am. Soc. E., 
Second Assistant Engineer charge construction, and Mr. 
Ashbridge Third Assistant Engineer charge the lines and 
grades. The principal Assistants under Mr. Ashbridge during construc- 
tion were Mr. Frank Fisher, Mr. John Weaver, Spencer, 
Assoc. Am. Soc. E., and Mr. Stephen Harris. all these 
gentlemen great credit due for skill and accuracy. 

Under the Ordinance, the Director the Department Public 
Works directed confer, during the progress the work, with 
engineer appointed the Philadelphia and Reading Railroad Com- 
pany regard the approval all plans and the proper execution 
the contracts. The late John Wilson, Am. E., served 
the capacity Consulting Engineer from March 30th, 1894, until 
his death January 19th, 1896. Mr. Wilson was closely identified 
with the preparation all the detailed studies the work previous 
the passage the Ordinance. Upon the death Mr. Wilson, Mr. 
Joseph Wilson, Am. Soc. E., was appointed Consulting 
Engineer, and served until the completion the work. 

During the entire time, the principal officers the Philadelphia 
and Reading Railroad Company were: Mr. Joseph Harris, Presi- 
dent; Theodore Voorhees, Am. Soc. E., First Vice-President; 
Mr. Nichols, Chief Engineer, and William Hunter, Am. Soc. 
E., Assistant Chief Engineer. 

Toall the above-mentioned gentlemen the writers desire 
edge the kind assistance, advice and courtesy all times rendered 


during the preparation the plans and the carrying out all the 
details the work. 
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down old houses Date 
Pennsylvania Ave. 


surplus ma- 
terial Wood St., and 
paving aid repaving 
down old houses 

and stable No. 2427 

order. 

Work from south side 

Callowhill St. the 

west house line 18th 

St., including changes 

grade 13th and ad- 

walls and abutments 

the north side Callow- 

hill St., between 13th St. 

and point near 16th St., 

and the south side 

Noble St., from 13th 

core from 

Sta. 10+-9 Sta. 51, in- 

cluding construction 

bridges, grading and re- 

paving approaches, 

freight- 

houses, between 13th 

16|Construction retaining 
walls, and reconstruc- 
the north side Penn- 
sylvania Ave., between 


THE PENNSYLVANIA AVENUE SUBWAY. 


| 
262 
| 
| 
‘ 
| 
. 
| 


263 


Date 
letting. 


Name 
contractor. 


, we 


St. and Powelton Ave., 
and Callowhill St. 
from the Schuylkill 
River Sta. wit 
urtenant sewers 
t., Hamilton St. and 
Callowhill St., 
from Sta. Sta. 38, 
with appurtenant sew- 
ers 17th, 18th, 19th 
from Sta. 18th St.. 
and 18th St., from 
Carlton St. Button- 
wood St., with appur- 
tenant sewers Cal- 
lowhill, 15th and 16th 
24th St. and Pennsyl- 
vania Ave,, from the 
Schuylkill River Sta. 
Pennsylvania 
Ave., from Sta. 
12th St., Button- 
wood St., and 13th 
from Whitehall St. 
pits Pennsylvania 
28, 
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TABLE No. SUBWAY AND TUNNEL, ACCORDING ORDINANCE 


1894. 


Notice 
begin limit. 


Limit Total Final 
contract. |amount payment. 


Time 


Date 
expires, 


contract. 


Mandamus 


months 
days 


000.00 


28, 


Sep. 
Feb. 


10, 
12, 16, 


10, 
26, 
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Freight, engine, and re- 
houses inTwentieth 

26|Locomotive coaling sta- 
tion Twentieth St. 
crane Twen- 
tieth St. yard........... 
retaining 
walls, and reconstruc- 
south side 
vania Ave., between 
from Sta. Sta. 
100, including tunnel 
and ventilation con- 
duits, etc., but not fan 
stations. final con- 
tract, except perma- 
nent 

Permanent tracks, includ- 
ing tearing tem- 
tracks, paving 
amilton St., engine 
down houses 
Pennsylvania Ave., be- 
tween Pagoda St. and 
coal yard formerly oc- 
cupied Garber 

Work from Sta. Sta. 
100, including tunnel 
and subway. final 
contract, 
manent tracks.......... 


McManus. Aug. 11, 24, months |Feb. 24,1900) 142 000.00 141 


1900 
28, 


Dec. 30, 19, months |Nov. 000.00 


Link Belt Eng. 12, 


1900 


May 
19, Aug. 11, months |Feb. 000.00 


Ryan 
July 


Co. 
000.00 


Oct. 


This contract was |never No. 


McNeal and 
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TABLE No. 16—(Continued). 


Name Date Date Time limit.| Time Limit Total Final 


retaining 

walls, and reconstruc- 

tion Blocks and 

between 15th and 16th 

retaining 

walls, and reconstruc- 

tion Blocks and 

Pennsylvania 

Ave., between 16th and 

retaining 

walls, and reconstruc- 

tion Blocks and 

Pennsylvania 

Ave., between 17th and 

retaining 

walls, and reconstruc- 

tion Blocks and 

Pennsylvania 

Ave., between 18th and 

23'Construction 

walls, and reconstruc- 

tion Blocks and 

Pennsylvania 

Ave., between 19th and 

retaining 

walls, 

sylvania Ave., between 
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repaving, curb 
setting and appurte- 


nant work Hamilto 
and 
ustment building. 


Electrical, cast-iron man- Greger Mfg. 


= 


Dec. 26, 1900 
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TABLE No. 


Date 
letting. 


Date 
contract. 


Name 


Description contract. contractor, 


No. 


Electric 
Hazar 0.5 
track connec- 
and temporary 


Camden Iron 
48|Cast-iron gas pipe, valves Dec. 16, 
walls, grading, 
and other work, Bloc 


Notice 


Time 
work, expires. 


not Lift 


Sep. 2months|Nov. 15, 


Dec, 15, Jan. 15, 


45|Construction the work 

appurtenant the tem- 

porary track connec- 

tion from Hamilton St. 

the Baldwin Locomo- 


pipe for elec- 


yard, 15th and Cal- 
Rails for perma-| Wilkins Kuem- 
Oct. 


hopper pit. Bement. Opdyke, 


Apr. 18, months 18, 


Apr. 10, months 10, 


Nov. 60days 17, 


Apr. 22, months |July 22, 


Limit Total Final 
contract. |amount payment. 


English 


000 

500.00 


1900 
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STRESSES COLUMNS SUBJECT 
COMBINED AXIAL AND TRANSVERSE LOADING.* 


The most common examples columns this class are those 
supporting elevated railroads, roofs mill buildings, posts portals, 

The common method, assuming that the lower end such col- 
umns and determining the bending stress the columns 
the elastic-curve formulas this assumption, has never appeared 
the writer satisfactory solution the problem. the first 
place, the condition assumed determining these for- 
mulas, not present. the foundation pedestal were steel, and 
the column extended down into sufficiently far, and without any 
play whatever, the column could then assumed fixed its base 
accord with the conditions assumed these formulas, but the 
critical point would only transferred from the bottom the column 
the bottom the pedestal, and most pedestals rest material 
which quite soft compared with their own, considerable deflection 
would occur before the pedestal reached firm bearing. The anchor 
bolts, also, are assumed increase the fixity the column base, 

will not presented for discussion any meeting, but its discussion 


any time, and written communications the subject are invited 
presentation the and for subsequent publication. 
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whereas they not come into play until there has been sufficient 
the column bring the base firm bearing against 
the nuts, and stretch the bolts themselves, they are any great 
length. account rigidity the bottom the column 
and the bottom the pedestal, therefore, the bending the 
column does not follow the lines given the deflection formulas 
based fixity the end. 

This assumption, moreover, fixes once the size the masonry 
pedestal, and leaves chance vary its size suit local conditions, 
whereas, for example, designing elevated railroad through city 
streets, quite often necessary limit the size the pedestal, 
order clear conduits, already place, matter how much 
additional material this may require the superstructure. 
desirable, therefore, that the connection the column the pedestal 
such that the size each may varied order strike balance 
between the cost the column and the cost the pedestal, with 
view maximum economy for the structure whole. 

Another factor which neglected the foregoing method the 
effect the direct axial load the bending the column. soon 
the column starts bend under the horizontal load, the windward 
side the base rises, thus tending shift the point bearing the 
column the pedestal the opposite side, thereby producing 
bending the column direction counter that produced the 
horizontal load, and directly proportional the amount the axial 
load. With view establishing the exact relations between these 
forces and their effect the column and the pedestal, the writer has 
prepared this paper. 

The general type column under consideration illustrated 
Fig. which represents the outline column with square base, 
anchored down pedestal masonry, and supporting vertical 
load, with horizontal forces applied, one the top, and one the 
opposite direction point below, representing the force produced 
knee-brace, strut some kind. For purposes analysis, the 
different forces and reactions, with the resulting stresses produced 
the column, will determined separately, and then combined for the 
total net results. 

Considering first the horizontal forces alone acting, Fig. shows 
the effect the column horizontal force, which the total 
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horizontal thrust coming the top the masonry, from wind, 
traction, etc., acting the structure which this column forms 
part. The forces, the top and the point, the amounts 
indicated, are those necessary hold the column equilibrium 
against this force, applied the base, and the column will tend 
bend shown. The moment the external forces about any point 
the neutral axis the column, distant from the base (clockwise 


moments being considered positive and those the opposite direction 
negative), will 


and this moment will maximum where its value will 


the column thus bent, now consider the vertical load applied 


the top. The column being lifted from the masonry the windward 
side, the center bearing the masonry will the opposite 
corner, and this will produce the column moment direction 
opposite that the horizontal force, tending counteract this 
force and tending bend the column back its lower end, shown 
Fig. fact, the defiection the column from the horizontal 
force will slight that the distance, c,, can taken equal 
the half-width the column, without any appreciable error. The 
moment the external forces, about any point the neutral axis 
the column between the base and will constant, and the 
value 


Finally, the effect the anchor bolts shown Fig. where 


represents assumed force which the bolts one side the column 
will finally designed resist. The moment the external forces 
any point the neutral axis the column, between its base and 
will constant, and the value 


Summing (1), (2) and (3), the total resultant moment, any 
point the neutral axis the column between the base and and 

and the column section this point must designed resist this 
moment, combination with uniformly distributed direct com- 
pressive stress, the value practice, columns this class are 
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generally made uniform section throughout their length; which 
case only the maximum moment, occurring X,, will required, 
and this will the value 

The section the column should such that the total com- 
pressive stress the extreme fibers this point will not exceed 
certain unit value. 

The point contraflexure will occur where from which 
the distance from the base the column this point will 


This especial value, except for comparison with that 
method designing columns this class which the location 
the point assumed the start, and the column, 
anchorage, then designed correspond. 

The resultant force the top the column, for which suitable 
provision must made, is, (assuming that before), 


a a 


provision made ensure the load, being applied the top 
the column its center, that this force becomes 


the superstructure connected the top the column that 
the point application the load, shifts one corner the 


column bends under the application then becomes equal 
and this force becomes 


The forces given Formulas (6), (6a) and represent 
each case, the shear for which the web the column and the rivets 
connecting with the flanges must designed, from the top down 
the point 

The force for which provision must made connections, 


When corresponding with the conditions Formula (6a), 
this force becomes 


a a a 
a a 
a a a 
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And when corresponding with the conditions Formula 
this force becomes 


will noticed, reference the foregoing figures, that 
the connection between the top the column and the superstructure 
such hold the top horizontal position under the applica- 
tion the effect will produce negative moment the 
column above and increase the horizontal forces the top and 
without, however, affecting the bending the column from the 
point the base. Care should taken, therefore, designing 
the details this have the vertical load come uponthe 
column centrally and remain so, the column bends slightly 
under the horizontal load. This often not feasible, and these 
cases the forces for connections, etc., should determined 
Formulas for the top and for the point and then increased 
somewhat provide for the effect the column top being connected 
rigidly the superstructure. 

Below the point the web the column and the rivets connect- 


ing the flanges must designed for horizontal shear, 
amount 


The base the column should designed that can receive, 
one edge, without injury, force 

and provision should made for distributing this load the masonry 
symmetrically about the corner the column the center pressure, 
without exceeding the allowable limits pressure the masonry. 
With this view, well use thick casting under the column 
proper. 

The stresses the column having been thus determined, now 
becomes necessary design the pedestal. The amount, direction, and 
point application all forces acting upon the pedestal are shown 
Fig. where Hare the forces already determined, and 
the weight the pedestal itself. will assumed that the 
pedestal rests upon foundation earth, which the maximum 
permissible pressure per unit area Considering now the sec- 
tion the foundation, the bottom the pedestal, must 
sustain load uniformly distributed over its 
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surface, and moment taken about its center, section equal 
amount 

without exceeding the pressure, the extreme leeward edge, 
and without tension the opposite edge, 

The base the pedestal assumed rectangular section, 
the dimensions shown, and symmetrical about the center the 
column. Considering now the section the reactions produced 
the forces indicated are uniformly distributed force, value per 
unit area, equal 


anda distributed force per unit area, varying uniformly from 
maximum p,, acting upward the leeward edge, equal 
value acting downward the windward edge, the maximum 
value, this force, per unit area, being 


ensure pressure the foundation the base the pedestal 
not exceeding the outer edge, the value must 
equal less than and ensure there being tension the 
windward edge, the value must equal greater than 

will noticed, comparing Formulas (4) and (10), that 
increasing the force, acts against diminish the total bending 
the column, and with increase the overturning the pedestal. 
Increasing the value produces the same effect. assuming the 
size the anchor bolts and the width the column, therefore, the 
relative cost the column and the pedestal should taken into con- 
sideration, with view maximum economy. 

The value used should the net value; for example, ina 
mill-building column should the total dead load coming top 
the column, plus the vertical reaction from wind for the leeward 
column, and minus that reaction for the windward column which 
case the total horizontal wind force coming the building should 
divided between the two columns, that the combined stress 
from direct compression and bending will the same for each column. 

Fig. shown outline modification the general case 
under consideration. this case bracket takes the place the 


| 


Papers.] STRESSES COLUMNS. 275 


knee-brace strut Fig. and Figs. 2a, and show, be- 
fore, the induced forces necessary for equilibrium, corresponding 
those shown for the first case Figs. this case there 
substituted, for the single horizontal force applied X,, force 
extending over the distance and varying value uniformly from 

The moment the external forces, taken about any point the 
neutral axis the column, distant above the point and making 


And this will maximum when from which the value 


the distance the point maximum bending above the point, 


2 6 


and the moment this will 


The connection the top the column must provide for hori- 
zontal force value and the bracket must designed with- 
stand force per unit length varying uniformly from the top 
the distance down from the top. 

The observations the effect shifting the point application 
the load, the top the column, the first case, apply 
similarly the present case. 

The point contraflexure will the same location before, 
and the masonry pedestal will also the same the first case. 

the foregoing, the writer has not attempted treat the subject 
under consideration exhaustively, but has confined his attention 
the conditions which generally exist the actual designing columns 
this class. account has been taken refinements which would 
not affect the final structure appreciably, and has endeavored 
deduce formulas which may used given herein substituting 
the proper values the forces and dimensions, when the loads are 
applied indicated, which, similar analysis, may modified 
suit the changes which may necessary for any particular case. 
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SOME DEVICES FOR INCREASING THE ACCU- 
RACY RAPIDITY SURVEYING 
OPERATIONS. 


Discussion.* 


fessor Webb’s efforts are step the right direction, and are charac- 
teristic the tendency that has manifested itself late years 
simplify instruments and methods surveying order lighten and 
dispatch work, and, the same time, maintain standard precision 
sufficient for the purposes hand. During the last two decades 
enormous advance has been made the construction surveying 
instruments. 

the year 1870 the Great Trigonometric Survey British India 
was still laboring with 36-in. theodolites weighing 370 lbs. when 
mounted, and much 050 lbs. when packed for shipment, inclu- 
sive accessories. The present generation surveyors may well 
consider themselves fortunate able look back upon these pon- 
derous machines interesting relics days gone by. Thanks the 


*This discussion (of the paper Walter Loring Webb, Assoc. Am. Soc. E., 
printed Proceedings for December, 1901), printed Proceedings order that 
the expressed may brought before all members the Society for further dis- 
cussion. 

Communications this subject received prior April 25th, 1902, will printed 
subsequently. 
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modern dividing engine and improved machine tools now Mr. Matthes. 
possible turn out theodolites with smaller plates graduated more 
accurately than the old hand-divided 36-in. circles. 

this country the United States Coast and Geodetic Survey 
using 12-in. theodolites for work the highest order, while the United 
States Geological Survey finds that 8-in. theodolites answer its require- 
ments. mine surveying and other fields, such base-measuring 
and plane-table work, similar wonderful advances have been made, 
simpler and better forms instruments taking the place the old, 
complicated and cumbersome types. 

Much remains accomplished, however. Many surveying 
instruments are yet far from being all that desired, regards fitness 
for the work for which they are intended. Their development 
process evolution. The demand the present day not much 
for the invention new forms instruments for the perfection 
those now use. difficult design any instrument precision, 
with complication parts, and capable delicate adjustments, that 
shall, the same time, easily manipulated, compact, readily trans- 
ported, and strong enough withstand the strains imposed upon 
rough handling and sudden variations temperature and 
humidity, which will not thrown out adjustment continually. 
Yet this precisely what desired surveying instruments. Only 
through long use and experience can the best types evolved. 

Having had experience with instruments different kinds, under 
variety conditions, from the intense heat southern Arizona the 
cold temperatures northern Montana, the writer has been posi- 
tion gain full knowledge the weak points modern surveying 
instruments and the difficulties overcome remedying them. 
therefore with joy that hails the improvements suggested 
Professor Webb, albeit some his devices are capable further 
improvement. 

The shortening the vertical transits the addition 
vernier seems excellent expedient. The change decided 
benefit, while the extra vernier sense burdensome feature, 
and would tend obviate errors reading plus minus angles, 
provided, course, that the numbering the arc and the verniers 
made easily distinguish plus angles from minus angles. This 
can accomplished slanting the numbers, frequently done 
transit plates, which are numbered both ways. The question arises, 
however: If, according Professor Webb’s views, 60° ampli- 
tude safe regards injury, why not cut the ordinary form are 
down that limit, thus leaving 30° each side the zero mark, 
and retaining only one vernier? instruments used solar 
observations, where the long arc necessity, arc this amplitude 
would answer for all ordinary surveying operations. the steepest 


3 
4 
q 
hare 
q 
q 
q 


DISCUSSION SURVEYING INSTRUMENTS. [Papers. 


Mr. Matthes. hillside work stadia angles never exceed 30°, and anyone who takes 


stadia angles exceeding 25° doing inferior quality work, 
best, unless the distances are very short. The writer, therefore, would 
suggest that for transits not provided with solar attachments, 


intended for special lines work entailing the measurement 


vertical angles, arc 60° amplitude graduated after the common 
pattern fully sufficient, and that, therefore, the author’s device 
seems valuable for only such instruments require long arcs. 

Professor Webb’s adjustable vernier attachment useful addi- 
tion, particularly regards its application tachymeters. Obviously, 
borne mind that the plane table and alidade, considered one 
instrument, essentially used for mapping and reconnaissance pur- 
poses. This implies that must especially adapted work 
regions away from centers civilization, where means transporta- 
tion are limited and rough. other words, the table well the 
alidade should made durable and strong, with few parts requir- 
ing adjustment possible, and yet, withal, compact and light. 
such instrument every delicate part constant source 
worry the topographer during the journey the march, and 
those who can speak from experience will not welcome additional 
level vials. 

the work the United States Geological Survey, particularly 
the Western States, the hard usage which alidades are put 
worthy more than passing comment. open terrain the topog- 
rapher moves from point point buckboard, and the jolting 
these vehicles over prairies bunchgrass pitted with badger and 
prairie-dog holes, over sagebrush country, can understood only 
those who have had the experience. rugged country, recourse 
must had saddle and pack horses, and for hours the topographer 
may required trot over narrow trails, through timber and brush, 
while the pack animal behind him scrapes his precious burden through 
the best can, the boxes tripod frequently receiving hard knocks 
against tree trunks projecting ledges; knocks which are unavoid- 
able, and compared with which the jolting the load due the ani- 
mal’s gait not worth considering. addition, the topographer 
may have ford mountain torrents time and again during the course 
and take chances wetting his outfit. ascending high 
peaks, even the faithful pack animal must dispensed with, the 
topographer and his assistant dividing the instrument outfit between 
them, and carrying the mountain their backs. Starting 
M., for instance, they may reach the top a.m. About four 
hours remain which all the work, another ascension the 
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observations more, and must done rapidly any time left Mr. Matthes. 


for luncheon for sketching. Consequently, important that 
the alidade should come out its box none the worse for the rough 
usage has received transportation, and its adjustments must 
few and rapidly disposed of, that will capable 
doing first-class work. the way down the mountain the topog- 
rapher, carrying the alidade box his back, may have jump down 
dozen more ledges ft. high, and similar jumps may have 
made working through down timber.” 

The foregoing exaggeration facts. Scores men are an- 
nually engaged surveys where that the daily routine, and the 
alidade must proof against rough handling, not fit for the 
work. 

Regarding the form instrument used, the United States Geo- 
logical Survey sends out during each field season average 120 
plane-table parties equipped with telescopic alidades, the great ma- 
jority being the type shown Fig. Plate XIV. The work these 
parties parts the United States, Alaska, and the insular pos- 
sessions; other words, comprises all forms topography and 
climatic conditions. The United States Coast and Geodetic Survey 
likewise has annually from plane-table parties the field, 
covering the same range territory and using alidade practi- 
cally the same construction shown Fig. Plate XIV. These 
are significant facts. Here aretwo scientific bureaus, independently 
each other, pursuing work similar character. Through the ex- 
perience gained during past years, not few, but hundreds 
topographers belonging both Surveys, each bureau has evolved 
type alidade which seems give the best satisfaction for its particular 
work, and comparison proves that the instruments are essentially 
alike, the principal difference being that the Coast Survey alidade 
provided with filar micrometer eye-piece, while that the Geological 
Survey has plain prismatic eye-piece. These types 
alidade have not been selected arbitrarily. Suggestions for improve- 
ments have been innumerable, and many them have been given 
practical trial. The present form Government alidade has stood the 
test years, and may safely predicted that nothing short 
radical change likely modify it. 

comparison this alidade with Professor Webb’s (Plate 
Fig. 1*), becomes interest. most prominent difference, proba- 
bly, the vertical arcs. seems unfortunate that Professor 
has selected, for the purpose illustrating his attachment, 
alidade provided with the old-fashioned arc, which requires the topog- 
rapher step aside each reading. The are adopted the Gov- 
ernment bureaus mentioned bears the graduations the rim, that 
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the Coast Survey alidade being slightly beveled, and adjusted 
easily read from the eye-piece end the telescope; short, 
enables the topographer read his angies without moving his posi- 
tion. 

This feature importance, for not only saves him from 
stepping around the table, but frequently the table must mounted 
narrow projecting ledges where one side only the instrument can 
approached, and such cases always possible read the 
angle, even difficult positions, long the eye can reach the 
eye-piece. further advantage accrues from the fact that this form 
arc permits shortening the Y’s and corresponding lengthening 
standard, feature prime importance the rapid and safe han- 
dling the instrument. glance the alidade Plate XXII, Fig. 
will convince one that not only the standard awkwardly short, 
but the vertical and its bubble attachment are precisely where 
they are most likely injured, being alongside the part the 
instrument which has handled most. 

Professor Webb’s adjustable vernier principle could just readily 
applied the form alidade shown Fig.1, Plate XIV, and would 
there much safer position. 

The next and most important point difference between the two 
forms alidade lies the method reading the angle. The 
ernment alidade has arc, the graduations which are entirely 
arbitrary regards point reference. Frequently, zero point 
appears the limb. Angles are read subtracting the readings 
obtained with telescope inclined and telescope level, and, will 
readily seen, the topographer has temptation read angle 
and neglect correct for inclination the table. Numerous de- 
vices have been experimented with obviate the necessity reading 
the limb twice, and leveling the telescope after each pointing. The 
author’s device one great many, and means new. 
Kern and Company, Switzerland, who rank among the foremost 
instrument makers the continent, have for years manufactured 
alidade with adjustable vernier almost exactly like that the 
author. The principal advantages gained this feature are: (1) The 
are need read but once; and (2), angles need subtracted. 
Thus time saved two ways The objections are: (1) stated 
before, additional spirit level required; and (2) the accuracy 
the entire operation depends upon the assumption that the vernier 
reads zero when its level parallel with the striding level and the 
latter with the line collimation. 

the writer’s opinion, such combination conditions will re- 
quire frequent testing the adjustments, especially hard trips. 
Besides, the adjustments involved number four (against two the 
Government alidade), and one them, making two spirit levels 
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parallel with each other, feat which even the author would proba- Mr. Matthes. 
bly hesitate undertake when pressed for time, top peak, 

assuming even moderate wind blowing. The chances are that 

the average topographer would trust the adjustment being correct, 

and proceed with his work, the detriment its accuracy. After 

all, practical consideration the time actually saved means 

this device, found disappointingly small. 

regards doing away with the subtracting angles, time 
actually saved, for the recorder has ample time his hands which 
dispose such computations, and check them besides. Doubtless, 
would greatly lighten his work, and, this sense, would val- 
uable, but time would saved regards carrying the 
survey. this method, the other, bubble must brought 
the center its tube; and there remains, therefore, actual net sav- 
ing, thetime required read the vernier once. The question naturally 
arises: this saving time commensurate with the addition 
extra spirit level? Evidently not; unless, perhaps, the alidade 
used for detailed stadia surveys centers civilization, as, for in- 
stance, plans for landscape architecture, where the means trans- 
portation may warrant the use elaborate instruments. Here, 
doubt, the author’s alidade will found most serviceable instrument. 

brief description some the best forms alidades use 
will particular interest this connection. The Government 
alidade has only two adjustments, both which can instantly 
tested whenever the topographer has reason suspect anything 
wrong; and the adjustments themselves are simple that they can 
disposed very short time, varying, course, with the skill 
the topographer and the velocity the wind. The first the 
adjustment the striding level, which attained the usual man- 
ment, the horizontal wire only being corrected. For this purpose, the 
telescope has been fitted sleeve provided with stops which allow 
turned 180° about its optical axis. The latest forms have 
reticule held four capstan-headed screws which can moved any 
direction. error the position the vertical wire, however, will 
have effect the work, provided constant during any one 
set-up. The same true any lack parallelism between the edge 
the ruler and the line collimation. The horizontal axis the 
telescope adjusted the instrument-maker accurately pos- 
sible, and provision made for further adjustment. The limb 
graduated 30’, the vernier reading single minutes. Most ali- 
dades are provided with declinatoire fastened the ruler, shown 
indispensable. When provided, shown the illustration, should 
bemaderemovable. the table acircular bubble attached the 
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ruler has been found the simplest and best device. The United 
States Coast and Geodetic Survey alidade provided with filar 
micrometer eye-piece, which enables the topographer determine 
the distance triangulation signal measuring the fraction his 
cross-wire interval subtended known distance the signal, 
valuable aid country where triangulation signals can built 
wood. particularly useful taking long sights, exceeding the 
limit stadia observations, where great accuracy required, as, 
for instance, plotting wood marsh lines. two-target rod 
used such cases. 

Simple is, the Government alidade entirely adequate for the 
work, and the very highest grade topographic surveying daily 
being done with it. the whole, may said that much 
easier design surveying instruments with complication parts, 
than design those simple and yet adequate construction. 

gratifying and worthy note that this respect American 
instrument makers are ahead European makers. Many types 
surveying instruments manufactured abroad the present day, 
referring those the best makers, are provided with parts, which, 
the practical engineer this country, are mere elaborations, and 
are frequently more hindrance than help. Generally, many such 
parts, though useful, can dispensed with altogether, adopting 
different though equally good methods prosecuting the work; 
they could replaced simpler devices, which would reduce the 
weight the instrument, increase its portability and necessitate fewer 
adjustments. 

The error most frequently made that endeavoring pro- 
duce instruments that shall capable multitude operations, 
perhaps going the extent solving formulas, endeavor which 
itself commendable enough, having primary object the saving 
time, but which its practical application likely result the 
instruments produced being bulky, unnecessarily complicated, 
and consequently hard keep adjustment defeat the very 
object for which they were designed. conspicuous example 
misdirected efforts this kind the Tachygraphometer, shown 
Fig. Plate XV, and which will presently described, noteworthy. 

Among the great variety existing forms alidades, two are found 
which merit attention, being particularly designed ‘‘increase the 
accuracy rapidity surveying The Kern alidade, men- 
tioned previously, provided with complete vertical circle grad- 
uated its rim, with adjustable vernier and spirit level, and with 
attached reading glass. The telescope mounted one side 
the standard, and can completely revolved about its horizontal 
axis, its weight being counterbalanced the other side the standard 
the vertical arc and its accessories. addition, the standard can 
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fastened several points along the ruler, great advantage work- mr. Matthes. 


ing with large table. The Kern alidade beautifully finished in- 
strument, and its scarcity this country must accounted for its 
elaborate character, which renders wholly unfit for hard service. 

Another form alidade which unites many practical advantages 
that invented Mr. Bumstead, the United States Geological 
Survey, shown Fig. Plate XV, and manufactured for him and 
Gurley and Company. the Kern alidade, its standard 
detachable, and can mounted rigidly and with ease, means 
ingenious device rulers different lengths, carried the topog- 
rapher special case. The vertical arc similar form that 
the Government alidade, but graduated 30° each way from the 
zero point, which the center thelimb. level, not easily 
distinguished the illustration, being partially hidden the vertical 
are, attached, means stout projecting arm, the standard, 
making possible level the entire instrument frame, exclusive the 
ruler, turning the screw 

The adjustments are made follows: The striding level first 
made parallel with the line collimation, other alidades; the 
vernier then set zero, and the entire instrument leveled 
means the striding level and the screw This accomplished, the 
spirit level mounted the standard made parallel with the striding 
level, after which the striding level can removed, and the alidade 
ready for work. 

The operation reading vertical angle follows: The tele- 
scope pointed the object located, and the bubble brought 
the center its tube. The telescope then clamped, and the hori- 
zontal wire brought the desired height the object rod, and 
the true vertical angle can then read once. 

This alidade possesses another valuable feature, With the aid 
horizontal screw the right but not visible the illustration, 
the entire instrument frame can rotated azimuth the ruler. 
The object this attachment enable the topographer, when first 
orienting the table, bring the vertical wire exactly the triangula- 
tion signal sighted, after has brought approximately there 
setting and clamping the table. Mr. Bumstead’s alidade has also been 
made with filar micrometer eye-piece, intended used for the 
same purpose the case the Coast Survey alidade. The former 
instrument has been used during the last two years its inventor and 
others the survey the Adirondack Reserve, and has given excel- 
lent satisfaction. the writer’s opinion, the field for the above 
described forms alidade, including that the author, will neces- 
sarily remain limited, owing the fact that their constructions are not 
adapted rough means transportation. 

The Tachygraphometer, shown Fig. Plate XV, manufactured 


q 
} 
| 
| q 
| 
| 
| 
q 
7 
q 
q te 
q 
q 
| 
ay 
q 
q 
4 
4 4 
3 q 
q 
q 
. 
3 


Mr. Matthes. 


284 DISCUSSION SURVEYING INSTRUMENTS. 


Tesdorpf, Stuttgart, Germany. designed take the place 
the alidade the plane table, and purports reduce and plat 
stadia observations mechanically. Being mounted three ivory 
wheels, its position the table can shifted will, small brakes 
being applied when the properly pointed. 
once set and the rod reading taken, the operator, for can hardly 
called surveyor, sets the index opposite the proper rod read- 
ing, and without further bothering his head about vertical angles, 
proceeds shift series parts, when lo! the elevation the point 
sought indicated the vertical scale, and the location the point 
correctly brought about merely pressing button. Had 
only nickel-in-the-slot attachment been provided, could anything 
more perfect imagined? But let not the reader enthuse too soon. 
The operator has completed his set-up and about move another 
point. the Tachygraphometer from but finds 
cannot carry like alidade, for not only too heavy, but 
affords convenient hold anywhere. must put back into its 
its parts must first removed. These fit the box places specially 
provided, and not until they have been taken care. can the instru- 
ment itself goin. The box ready last, and right heavy load 
is. Thetopographer picks his table, the assistant with the Tachy- 
graphometer comes toiling after, and the time they reach the next 
station, they will probably find their patient rodman slumbering peace- 
fully. The stadia rod used conjunction with the Tachygraphometer 
held right angles the line sight, the rodman being provided 
for this purpose with simple wooden attachment serving pointers. 
keeping with the complicated character the instrument, the 
graduations the rod are complexity that defies description. 

The writer has had occasion test the Tachygraphometer. did 
splendidly, but fortunately did not take further from the house 
than the adjoining tennis court. Only one instance this instrument 
being used actual surveys this side the Atlantic known 
the writer. This was railroad survey Mexico, during the 
course which soon developed that the Tachygraphometer was 
least nuisance when left atthe office. other surveyors have had 
profitable experience with this instrument the writer would glad 
informed. The Tachygraphometer beautiful mathematical 
machine, but, surveying instrument intended lighten and dis- 
patch work, failure. 


Sunpstrom, Am. Soc. (by letter).—Mr. Webb’s 
devices doubt increase the accuracy the work, but some 
them introduce great refinement, where only approximate results can 
obtained, and, increasing the number appurtenances the 
instruments, make them unnecessarily bulky and heavy. 
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the plane-table alidade, the first instrument mentioned Mr. Mr.Sundstrom. 


Webb, must used conjunction with the plane table, short 
review will made the uses for which the plane table 
adapted. 

The main object all surveying instruments determine the 
geographical location and shape tracts land objects the 
surface the earth. The principal outlines tract land can- 
not determined accurately means plane table. They must 
located geodetically trigonometrically. But the interior part, 
the filling in, can accomplished the use the plane table. 
The location houses and other objects the surface the earth 
can made very advantageously the method intersections, when 
the alidade without telescope can used. For the location con- 
tours, more complicated alidade can made useful. the writer’s 
opinion, leveling with the alidade not practicable. The best results 
are obtained using engineer’s level for getting elevations, and 
using the alidade only for determining geographical positions. The 
alidade will then reduced the smallest number parts, and thus 
become light and convenient handle. alidade will not 
apt throw the plane table out line larger and heavier instru- 
ment would. 

The writer was employed the Swedish Government topo- 
graphical work about years ago. this survey, all the instru- 
ments were extremely light and convenient handle, with the 
exception probably the theodolite used the triangulation. The 
plane table was made the form box, The bot- 
tom and sides were made hard wood, beech birch, and the top 
white pine aspen. One longitudinal and one transverse rib 
added strength the table. The thickness the wood was in. 
The top was made soft wood, that could used 
determine the point about which the alidade was revolve; and, 
order secure the exact position the alidade along important 
sight lines, needle was placed near the edge the table, each 
terminus the line. The appurtenances the plane table consisted 
two alidades (one with and the other without one spirit- 
level, one compass and one plumb-bob, all placed light box, 
which the rodman carried his back The alidade, with 
the telescope, weighed less than lbs. The telescope was in. 
diameter, and was fastened the side hollow cylindrical post, 
attached ruler, ins. long and ins. wide, beveled one edge, 
and channeled the under side. The telescope was provided with 
level, vertical arc and stadia wires. The paper used for the plane 
table was ins., and was stretched the table the following 
manner: The four corners were cut off, the cuts making right-angled 
triangles about in. base and altitude, each hypothenuse being 
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Mr.Sundstrom. perpendicular the diagonal through the corner. The paper was 


then wetted, and, after glue had been applied the sides the plane 
table, the overhanging edges the paper were turned down and 
glued the sides the table. When the table was nearly covered 
parts map, extra table, with the paper stretched it, was 
carried the field, and upon the work was continued. When more 
than one extra table was used, light box containing them was carried 
along. 

The nearest approach Swedish plane tables, which the writer 
has seen this country, are those used the United States Geologi- 
cal Survey, and are ins. square. 

The use the stadia slide rule not convenient the graphical 
chart. Such chart, made the same size the plane table, can 
easily placed top the table, and held there the covering 
used for the protection the table, while the instrument moved 
from one station another. The chart has another advantage 
enabling one man attend the plane table, without losing time. 
soon the stadia reading has been made, the plane-table man has 
ample time make his reduction the chart, and plot the point 
the table, while the rodman moves another station and the leveler 
point. self-reading level rod was used, both for leveling 
and stadia readings. 

The tension frames for measurements are not practical. 
doubt, they work well measuring base line the university 
campus, but they are useless hilly country. Professor 

Before leaving this subject, the writer would like call attention 
some devices which has found useful years’ practical 
experience surveying. One the most useful the etched cross- 
hair, made photographing athin piece plate glass, large 
enough placed the metal ring which usually carries the cross- 
hairs. After the negative obtained, 
exposed the fumes acid, 
until etching sufficiently deep has been 
produced. order make the cross 
opaque, blacking can placed the etch- 
ing, which makes the cross more clearly visi- 
ble when strong light enters the objective 
the telescope. 

The glass-edged stadia are made from 
two pieces plate glass, attached metal 
plate glass, are adjusted the cap- 
stan screws, which operate the metal 
frames into which the glasses are inserted. The glasses have their 


See Johnson’s Theory and Practice 
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been properly adjusted, the beveled edges will serve stadia wires. 
arrangement also made, which the glass-edged stadia are out 
focus when the cross-hairs are visible, and vice versa. transit 
with etched cross-hairs and glass-edged stadia has been use the 
writer for two years, and, although tested frequently, there has been 
necessity for adjustment that time. 

clamp attached one the standards the transit, and held 
position the screw, Two bent standards, and are inserted 
the clamp, and secured the screws, Each the 
standards carries mirror with two motions, and, revolving the 
standards and moving the mirrors, flash the direction the line 
collimation the transit can always produced every position 
the sun. 


Joun Assoc. Am. (by letter).—In the Hayford. 


fifth portion Professor Webb’s paper set forth rather tersely 
that satisfy the requirements modern steel-tape measurements 
necessary determine the tension the tape with great accuracy; 
that the tension must determined with accuracy which be- 
yond that the ordinary spring balance useless for this 
purpose, and that even high-grade spring balance used there 
uncertainty the tension actually measured when the balance 
used the horizontal position, which, added the feeling un- 
certainty the measurement force makes the spring 
balance unfit for use connection with precise steel-tape measure- 
ments. apparatus designed Professor Webb for putting the 
tension steel tape and measuring the moment weight 
about knife-edge then described fully. 

The writer does not believe that the facts warrant such sum- 
mary dismissal the spring balance from consideration. has 
proved its usefulness and reliability twelve primary bases the 
Coast and Geodetic Survey, and has remained and still remains use 
and good favor after ten years service. During all these years 
the spring balance and its mounting, used Professor 
Woodward the Holton Base,* has remained practically unmodified. 
will difficult find United States any other stretching 
device for tapes which has been subjected toa test which comparable 
with that through which this one has passed successfully. 

The writer believes that the method measuring the tension 
tape which advocated Professor Webb—and has been advocated 
others—has possible field its own. adapt the device for 
actual field use, rather radical changes the design here submitted 
would seem necessary, however. 


See Coast and Geodetic Survey Report for 1892, Appendix No. pp. 414-415. 


inner edges slightly beveled and highly polished, and, after having 
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the following paragraphs attempt will made first indi- 
cate briefly the superiority, under certain conditions, the spring 
balance over the gravity balance for the measurement tape tension; 
and secondly indicate the possible field within which the gravity 
balance preferred the spring balance. 

The spring balance used the Coast and Survey its 
primary base measurement carries dial graduated 25-gr. spaces. 
Under field conditions there found difficulty holding 
the pointer within gr. given reading. This spring 
balance hung gimbals its center gravity (after 
ing). The gimbals are supported position about ft. 
long used nearly vertical position and having its lower end con- 
nected universal joint heavy foot-board laid flat upon the 
ground, and upon which the operator stands. The gimbals and bal- 
ance can adjusted quickly any desired height within total 
range about ft. heavy nut moving screw thread cut 
the lever. With this apparatus experienced operator requires very 
few seconds, after reaching new station, get his balance adjusted 
the proper height and position and apply the desired tension. 
Neither does find any difficulty maintaining the desired tension 
continuously within gr., even the end two three hours 
continuous tape measurement during which has walked and carried 
his apparatus several miles, and set scores different points. 

All accurate field tape measurements, far the writer 
aware, are made with the tape supported few points only. Under 
these conditions the distance between the end graduations the tape 
increases with increase applied tension, both because the tape 
stretches amount which dependent upon its modulus 
elasticity, and because the sag each catenary formed the tape 
decreased. 

The primary-base tapes now used the Coast and Gecdetic Survey 
are steel, about mm. wide and 0.5 mm. in.) thick, and 
weigh about gr. per meter length. When use they are sup- 
ported intervals 25m. The tension applied varia- 
length the tape. previously stated, the tension easily held 
within this limit each tape length. outstanding acciden- 
tal variations from the standard tension, due variations within this 
limit, and friction the apparatus, necessarily have decided ten- 
dency eliminated compensation the long run. 
culty difference between the inclinations the balance the 
horizontal and the vertical positions avoided, the practice the 
Coast and Geodetic Survey, standardizing the balance the hori- 
zontal position. One several spring balances carefully standardized 
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the beginning and end the working season. During the working Mr. 


season the balance which actually used each night base measure- 
ment compared with this standard just before starting away from 
camp. The same man operates the spring balance throughout the 
season, during the standardization the tape well during the 
base measurement. what really necessary secure accurate 
results that the tension applied the tape during base measure- 
ment shall exactly the same that applied during standardiz- 
ation, believed that the practice outlined above insures that the 
constant error any base due error applied tension surely less 
than part 000 000. 

the primary-base measurements the Coast and Geodetic Sur- 
vey the device for applying the tension the rear end the tape 
simply light crowbar. The man with the bar comes his new 
position when the tape carried forward, strikes the bar into the 
ground the proper point, which estimates with sufficient accu- 
racy eye, slides the loop cord, around the bar which the tape 
fastened, upward downward the desired position, and 
backward movement the upper end the bar, using lever, 
brings the graduation the tape exactly the correct alignment and 
longitudinal position. officer with small reading glass, kneeling 
the rear-end stake, controls the final adjustment exact coincidence 
between the tape graduation and the fine line copper strip the 
stake which marks the previous position the front-end graduation 
the tape. controls the man the bar word, and, the same 
time, steadies the tape and eliminates slight longitudinal motions 
pressing the tape lighly against the top the stake with one finger. 
this method there found difficulty making coinci- 
dence within 0.1 mm. (or in.) few seconds. 

appreciable gain accuracy geodetic operations gained. 
reducing the accidental errors base measurement below 
limit indicated probable error part 500000. Any 
greater accuracy lost the first group triangles surrounding the 
base. steel tapes are used with mercurial thermometers night, 
there difficulty rapidly securing great degree accuracy 
this. the other hand, even all possible precautions are used, 
the probable error can with difficulty, and only considerable extra 
expense, reduced below part 3000000 when mercurial 
thermometers are used, and great and perhaps insuperable obstacles 
are encountered trying insure that error great 
part 000 not left the final result, due the thermom- 
eters indicating erroneous temperature for the tape. The writer 
believes that within this range accuracy, which the lower limitis 
fixed the possible accuracy triangulation and the upper limit 
fixed the defective indications mercurial thermometers, the 
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stretcher, because can much more and quickly 
handled. 

Professor Webb’s gravity balance would found very slow and 
inconvenient handle the field, because has insufficient range 
adjustment and very slow means adjustment. The base tape must 
hang clear the ground all points. This makes necessary 
have range least ft. the height end stakes, avoid much 
grading. There must corresponding range height adjust- 
ment the stretching device, and the device must capable 
quick adjustment over this whole range. Professor Webb’s apparatus 
decidedly faulty this respect. successful tension apparatus 
must have within itself considerable range longitudinal adjust- 
ment, otherwise much time will lost placing the supporting 
frame trial various positions, especially stony otherwise 
troublesome ground. the front and rear end tension frames 
Professor Webb’s apparatus are decidedly defective these respects, 
comparison with the Coast and Geodetic Survey apparatus. More- 
over, the use Professor Webb’s apparatus evident that the 
inclination and the alignment the tension frame the front end 
the tape must made nearly correct, comparatively small error 
either these respects will either throw the apparatus out use 
make the tension erroneous. The necessity setting the front 
tension frame conform with these requirements will help make 
slow and annoying apparatus for field use. the Coast and Geo- 
Survey stretching apparatus these two adjustments are made 
automatically the gimbals. 

During the working season six months 1901 nine primary 
bases were measured the Coast and Geodetic Survey one party, 
under Mr. Baldwin.* These nine bases are scattered along the 
ninety-eighth meridian from northern Nebraska southern Texas. 
Their aggregate length was km. (43 miles). The 
these bases vary from part 690000 part 640 000. 
About four-fifths these measurements were made with steel tapes, 
mercurial thermometers and the stretching apparatus referred pre- 
viously. About two-fifths all these measurements were made with 
tapes only long. The average speed measurement with these 
50-m. tapes for the whole season was 1.8 km. (1.1 miles) per hour, 
thirty-six tape lengths per hour. eight different occasions during 
the season measurements from km. were made speed 
exceeding km. per hour. This corresponds less than seconds 
per tape length, including the walking and miscellaneous delays. The 
time spent, after reaching new tape position, stretching the tape, 
making the coincidence the rear end, marking the position the 


complete account these base measurements will appear few months 
Appendix No. the Coast and Geodetic Survey Report for 1901. 
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front end, and reading the thermometers, was, therefore, during regu- Mr. Hayford. 
lar work, from seconds, average, and, very frequently, 

must have been less than seconds. Professor Webb will try 
manipulate his apparatus, even with experienced party, speed 

even one-half great this over ordinary ground, will under- 

stand why the Woodward tape stretchers are still favor the Coast 

and Geodetic Survey. 

any method put into use which the temperature the 
tape can obtained accurately, and the limitation the accuracy 
imposed the use mercurial thermometers thus removed, will 
become possible measure base with steel tape with probable 
error part 5000000. When this attempted will 
necessary measure the tension with considerably higher degree 
accuracy than attainable with the spring balances and stretching 
device now use the Coast and Geodetic Survey. The gravity 
balance may the tension instrument great accuracy which 
needed for this purpose. But not certain, equal care were 
taken designing two sets stretching apparatus for this special 
purpose, one which gravity balance should used and the 
other specially designed spring balance, that the spring balance 
would not found give great accuracy the gravity balance 
and still preserve its present superiority rapidity and conve- 
nience handling. should kept mind that the spring balance 
now used the Coast and Geodetic Survey the ordinary type 
which can bought the market for $3.50, and will not difficult 
improve upon its present construction. The writer would 
pleased see someone perfect the gravity balance for use tape 
stretcher field measurements the highest grade accuracy. 


Professor Webb’s design would unsatisfactory for such use unless 
radically modified along the lines indicated the preceding criticism, 
the preceding paragraph the possibility method deter- 
mining the tape temperature with the accuracy necessary obtain 
probable error part being put into use men- 
tioned. The thermophone apparatus, designed the Massachusetts 
Institute Technology,* furnishes, far the writer aware, the 
only promise immediate success this respect. This apparatus 
measures directly the variation the electric resistance the tape, 
which function the temperature the tape. 
This paper has brought forward some points that have been often 
discussed the hearing the writer during the past ten years, and 
which are probably familiar most engineers who have had any very 
extended experience the field. 


description this apparatus published the Technology Quarterly, June, 
901, pages 82-88. 
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The writer agrees most cordially with Mr. Webb the use 
the stadia connection with the plane table, though the experience 
the writer, with the plane table, where has been used means 
cutting controlling points, with the intermediate topography 
sketched in; but Mr. Webb evidently has reference more detailed 
topography. 

the accuracy stadia work when the plate bubbles alone 
are depended upon, any intermediate point such work, for 
topographical map, assuredly secured the plate bubbles much 
within the limit control the shot question. Take shot 
1000 ft.; course, stadia survey there must necessity 
many such, the great value stadia work covering large 
areas from few set-ups. Now, 000 ft., where the intermediate 
shots are being taken with great rapidity, the rod can moved 
forward back ft., and the observer would seldom make change 
the reading, thus making variation ft. distance; now, 
suppose the ground very irregular, side-hill, then this ft. 
could easily change the elevation ft.; hence quite evident that 
amount about 0.3 ft.; and the writer has observed that the hori- 
zontal corrections the intermediate shots are seldom made when 
the angle less than (as evident that would useless 
refinement, from the fact that the contour the next point 
sketched in, and the uncorrected shot question will well within 
the limits the work). This all with the understanding that the 
survey controlled transit, level and steel-tape base line, which 
the writer believes should always the case where close map work 
expected. 

would seem the writer that the refinement suggested Mr. 
Webb rather unnecessary; past experience has shown that splendid 
results may achieved the regulation instruments, when the work 
done with care good men. the report Howell, 
Am. Soc. E., the United States Engineers Deep 
Waterways, states that with properly graduated rods and ordinary 
refined methods, the following results were obtained: 

Forty-four circuits, selected random from several months’ work, 
run between April and July, 1898, show 


Average length 384 ft. 
Average number stations occupied....... 
Average running error azimuth........... 
Average error elevation 0.35 ft. 
Maximum error lin 760 


course, these results speak for themselves. 
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the vertical transit, the writer has heard more hard Mr. Lockwood. 


names applied toa transit, and the company who sent it, when 
appeared the work with arc instead full circle, than all 
the other cheap instruments and attachments ever sent out. And the 
adjustable vernier secured nearly much abuse the arc, and the 
mind the writer, justly so, many mistakes have been made 
through the use this form attachment, being doubtful what 
class work man would with who could not put instrument 
away the box, Mr. Webb suggests, without bending the arc; such 
man being just about apt knock the capstan heads off the 
diaphragm screws. 

arule, when engineer has survey magnitude make, 
finds there but little money with which make it, the money 
comes later, when the project decided the survey. What de- 
sires get are plain plain instruments, both without attach- 
ments; not necessarily the much-vaunted practical men,” but the 
men that class who have been pertinently described ‘‘men 
who can things.” The points control for the map are first 
secured using the combined strength and intelligence his whole 
party; then the filling can done any the various methods, 
without possibility multiplying errors. These methods are used, 
must understood, when material for first-class map wanted, 
not for elaborate, padded report. 

the carrying transit through the bush, the writer has 
found that his associates always agreed that there was but one safe 
way, and that was with the telescope thrown line with the 
tripod, when allowed project will indeed sore finger,” 
Mr. Webb says the arc. course, this position the telescope, 
with are, out the question, and one the many reasons 
against the use anything but full circle. 

connection with the subject Aids Field the 
writer would like mention the hand-level, one cannot thor- 
oughly familiar with the great value this little instrument without 
having had extensive operations heavily wooded country. the 
course recent surveys made the writer, Isthmian Canal 
Commission, Nicaragua, the usefulness the hand-level was shown 
all its details. making location for part the canal line, 
necessary develop large area hilly country, the most 
densely wooded the world, where nothing more than tunnels could 
cut through the rank vegetation. base line was run with transit, 
steel tape and wye-level, and then the topographers with their little 
hand-levels and cross-section books attacked the maze tunnels and 
cross-tunnels, rarely seeing the sun from the time they left camp 
until their return. The writer believes that the method cutting 
the map into small sheets and actually plotting the topography 
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Mr. Lockwood. 


Mr. Sabin. 


taken the field, much superior to, and fully economical, 
the use note-books. Nicaragua was out the question, 
owing the constant rains, the note-books night were often 
wet though they had been dropped into river, and, fact, they 
occasionally were, along with the topographers. 

The results the hand-level topography were most gratifying, 
projection made tlie map, from this survey, was staked out with 
precision, and checked line through the work several miles long. 

has given the writer pleasure see the details well worked 
out Mr. Webb’s tension frame for steel-tape measurements, the 
old devices, which the writer has the past, compare 
about favorably old stage coach modern automobile. 
But, making use Mr. Webb’s device, would seem that more 
ease manipulation could secured extending the graduated 
lever-arm forward, with tip turned the end, correspond 
height the tape clutch above the arm, thus readily showing when 
the tape perfect alignment, and also pulling absolutely right 
angles the short lever-arm. 


Assoc. Am. Soc. (by letter).—The increasing 
use steel tapes wires for accurate measurements lends special 
interest that part this paper relating the method applying 
the tension base-measuring tapes. 

The author’s adaptation the principle used the Missouri River 
Survey 1885, the late Wheeler, Am. Soc. E., for this 
purpose, has many convenient and ingenious features. improving 
the method attaching the tape and weight the bell-crank, and 
providing means for making the small adjustments required bring 
the tape position over the stake, the author has made improve- 
ment over the old wooden triangle with knife-edge the corner; but 
would seem that had stopped short providing practical in- 
strument for actual work under any but exceptional conditions. The 
adjustment for the height the tape above the ground seems 
very limited, the actual limit depending upon the length the legs 
the tension frame, and the softness the ground. the earth 
soft allow these legs pressed into any great distance 
certainly not ideal for accurate measurements, and seldom 
that one finds the ground level that can avoid variation 
ft. the height the end marks the tape without frequent 
changes grade. This, however, detail that might remedied 
the real question is: Can this style tension appliance made 
ciently portable justify its replacing the spring balance? 

The possibility the introduction errors through the use 
the spring balance cannot denied, yet with proper precaution 
giving quite accurate and reliable results. com- 
paratively easy matter test the constancy the balance with 
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known weight, though, the author states, determine the actual Mr. Sabin. 

tension the tape allowance must made for the difference be- 
tween the readings the balance when vertical and when horizontal. 

The steel tape capable giving results considerable accu- 

without great refinements the preparation the line and the 
method use. finds its greatest usefulness this field, and 
not wise multiply contrivances, unless distinct gain accuracy 
balance and tension frame wood, that 
may made few minutes, the writer has measured short bases 
with such accuracy that the error the first quadrilateral off the 
base was greater than the portion the error length base which 
could charged the manipulation measurement. While 

taken the main from Professor Jiderin, may described 

whole show that sufficient accuracy for most purposes may 
attained with very simple appliances. 

The tape supported wire nails driven horizontally stakes 
placed ft. apart along the line. The stakes hold the end marks 
are ins., well driven. The mark either end the tape 
referred one edge the head small brad, drivenin the top 
the 4-in. stake that the head nearly flush with the head the 
stake. The alignment and grade are determined the ordinary way. 
The tension frame tape stretcher consists wooden handle ft. 
long hinged short piece 2-in. plank forming foot-plate. The 
operator places the foot-plate short distance beyond the stake, the 
forward end the tape, and stands it, facing the tape. The hook 
the spring balance attached the tape, while the ring the 


other end the spring balance fastened the handle the 


stretcher wire loop which may moved down the 
handle, thus permitting the elevation the tape adjusted 
quickly any ordinary height stake. The operator has staff 
which thrusts the ground some distance back the forward 
stake, and grasps both staff and handle, thus forming This 
enables the operator give steady pull the tape. The rear end 
the tape held similar stretcher without the spring balance. 

Six men are required for accurate work, follows: Two observers, 
one recorder, two men run the stretchers, and one read the ther- 
mometer the 50-ft. mark and assist carrying the tape forward. 
The operator the rear end directed the observer that end, 
while the recorder stands directly over the spring balance, and directs 
the forward operator. When the 100-ft. mark the tape even with 
the edge the rear brad, say the forward edge, the rear observer calls 
and that instant the spring balance gives the correct 
indication, the recorder repeats the word and the forward observer 
reads, ordinary celluloid-edged scale, the distance from the zero 
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end the tape the forward edge the brad the forward stake. 
This reading (usually taken five-hundredths foot) repeated 
many times desired, not less than three, and recorded with the 
thermometer reading. The tape and stretchers are then carried for- 
ward 100 ft. and the operation repeated. 

One base tape lengths was measured three times June with 
one tape and three times November with different tape. The 
actual time required for each measurement and the indicated lengths 
the base are shown Table No. 


TABLE No. 
Measurement number. degrees, Reduced length. 
minutes. Fahrenheit. 
Mean 
} 


The work should carried rapidly, for the accuracy the 


measurement depends upon the fidelity with which each stake 


cession holds the end mark while the tape carried forward. There 

the spring balance considered too unreliable, then would 
seem that small wheel furnished with ball bearings would more 
easily manipulated than the bell-crank. wire connecting the tape 
with the weight would pass over groove the the 
wheel, and the vertical adjustment the wheel would provided for 
adjustable A-frame having several pairs grooves receive 
the axle. 

When tapes wires are used the measurement primary bases, 
where extreme accuracy desired, the use the spring balance can- 
not the compound-wire base apparatus the 
United States Lake Survey the spring balance was tried and discarded 
for the ball-bearing wheel. used thus far, the wires the appa- 
ratus are long km.) that much time can spared for preparing 
stable end marks, and for setting the apparatus, one tape length 
being all that ever measured one day. The tension wheels this 
apparatus seem leave little desired, point accuracy, but 
the wheel supports are designed for use with either six twelve 
wires side side, they are much too unwieldy for portable appar- 
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atus. accuracy pertaining the use the wheel, however, 
could realized for one tape the simple appliance just mentioned, 
and the advantage having the tension automatically maintained 
without the use thumb-nuts levers once manifest. 

interest almost every member the profession, because, what- 
ever may his special field activity, has one time other 
had experience precise surveying; moreover, the field covered 
the paper one which great improvement has been made during 
the past few years. Perhaps not much more can expecied the 
way increased precision, but there room for further improvement 
the reduction the time consumed. 

During the past few years the Department Bridges the City 
New York, connection with the surveys for the various bridges over 
the East River, has developed devices intended decrease the time re- 
quired without decreasing the degree precision. will shown, 
these devices compare very favorably, precision results, with those 
described the paper. While simplicity and flexibility adapt- 
ability conditions, varying all the way from those found the 
crowded down-town business districts those found the practically 
unimproved and uninhabited portions Long Island City, they com- 
pare even more favorably. 

The tape used steel ribbon, in. wide, in. thick and 200 ft. 
long. Itis provided with spring balance one end and also with 
turnbuckle each end for the regulation the tension. The tem- 
perature for each measurement obtained means mercurial 
thermometer. The thermometer and spring balance were both tested 
Washington and found correct. The tape supported 
intervals ft., under 12} lbs., but the points sup- 
port are not necessarily level. All that necessary that they shall 
all the same grade for any one tape length, but not necessary 
that this grade shall the same for consecutive tape lengths. More- 
over, the points support are only temporary, and are set anew 
for each measurement. Stakes, therefore, are dispensed with. 
meet the requirements supports that can readily set and 
adjusted any grade, the apparatus shown Plate XVII was devised. 
The intermediate supports are wooden rods, in. thick ins. wide, 
shod with steel points. They are usually and conveniently aligned 
with transit. Each rod held means special extension-leg 
tripod, the head which provided with two pairs opposing 
thumb-screws. Along the center line each rod line holes in. 
apart. Pegs are placed these holes the rods the grade the 
end supports, the position each being determined eye, sight- 
ing over the end supports. The holes the rods being in. apart, 
each point support within in. the true grade. 
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each end the tape attached piece light-weight plumber’s 
brass chain, which passes over the end support pin driven into the 
ground, shown Plate XVII. The end supports are adjustable 
wooden crotches. Along the center line each the two pieces 
forming the crotch line holes which, with small bolt, provide 
for the adjustment the crotch any desired height. make 
rigid frame the crotch, the lower ends are hinged connecting 
bar. The end each measurement marked adjustable table 
specially designed for the purpose, shown Plate top 


steel plate, ins. square, the upper side which pasted sheet, 


paper, which the end the measurement marked with 
pencil. the lower side the plate hollow cylindrical lug, 
which fits over the top iron bar. thumb-screw the lug 
permits clamping the table the bar such height that just 
touches the tape. Where possible, the bar driven into the ground. 
other cases the bar set heavy cast-iron base and clamped. 
The elevations the steel tables are obtained means the ordinary 
engineer’s level and rod. 

The following examples will illustrate the degree precision 
attained. The base the triangulation for the Blackwell’s Island 
Bridge was measured four times December, 1900. The results, 
reduced for grade and temperature, were— 


ft. 
1671.028 
1671.028 
1671.060 


The last was discarded because high winds prevailed while was 
being made. The variation the other three from their mean less 
than 000 000. 

The distance between two monuments Long Island City the 
center line the same bridge was measured January, 1901, and 
remeasured The results were 3298.146 ft. and 3298.148 
ft., which differ from their mean less than 000 000. 

The speed attained these measurements almost uniformly 400 
ft. per hour. 


that this paper may lead our makers surveying instruments 
adopt some the suggestions the author. The first change men- 
tioned isan evident improvement. The arrangement suggested has 
been long used vertical circles the higher grades theodo- 
lites. The addition sensitive level the vernier the plane- 
table alidade was suggested Professor Jordan, and drawing and 
description the device are given him. Professor Jordan also 
suggests the independent leveling the alidade right angles the 
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line sight, without releveling the plane the table.* also Mr. Andrews, 
refers the level attached the vernier being advisable 
adjunct for the tachymeter Again, referring the 
measurement vertical angles with the theodolite, calls attention 
the need level attached the vernier which can brought 
exactly into play with each individual sight,” means suitably 
attached tangent screw. Professor Jordan also used are large 
radius, with divisions celluloid, for reading vertical angles the 
nearest minute, the instrument having also full circle, divided 
silver, with two verniers, for more precise determinations. 
The second improvement, the increased radius the arc the ver- 
tical circle, would seem less essential. circle small radius 
well divided, and sufficient magnifying power used, reading 
half-minute should easily possible. 
However, larger radius may used, even large that shown 
the dotted circle Fig. Plate attaching arc 
suitable length the eye-piece and object-glass ends the telescope. 
This done certain English instruments, and the arrangement 
has the decided advantage permitting the use two verniers. 
Where only one vernier the horizontal limb exists, eccentricity 
errors can rendered account adopting suitable methods 
observing, but with only one vernier the vertical are there 
method procedure measuring vertical angles whereby the errors 
eccentricity may eliminated. The best that can done 
determine the amount the error due eccentricity and allow for its 
effect upon the vertical angle measurements. This determination 
tedious process; sometimes attempted with sextants, but 
ever, with the vertical circles transits. 
complete circle possesses many advantages. could 
arranged removed, with its attached level and verniers; 
could then carried small case, and would safe from injury. 


Such detachable circles are sometimes used with the higher grades 
theodolites. With the complete circle, the vernier need not 
double, read plus and minus angles. can arranged 
read that say, the reading when hori- 
zontal would degrees. Instead recording the 1°, 
the zenith distance, would used, while 89° would corre- 
spond vertical angle. constant source mistakes 
would thus avoided, while the rapidity reading would 
increased. 

Professor Hilgard’s reports tests theodolites may read 
with profit anyone interested examining instrumental errors. 
the United States Coast Survey report for 1856, 315, refers the 


Vermessungskunde. edition, Vol. 647. 
Same, 606. 


Proceedings, Am. Soc. E., December, 1901, 1127. 
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Mr. Andrews. examination the parallelism the vertical axes and suggests 


method examination follows: 


After leveling the instrument nearly may be, revolve the circle 
about the alhidade, the latter being held its position the hand, 
and watch the indications the striding level, which will not change 
the two axes are 

The references the author makes ‘‘the motion which transit 
subject, even under ordinary conditions,” revealed the sensi- 
tive vernier level, would probably indicate lack parallelism 
the vertical axes. Professor Hilgard’s test would reveal such source 
error. 

The author refers the slide rule were solely used for 
ascertaining the correction depending upon the sin.” the angle. 
The 50-cm. slide rule Porro, which has been used for many years, 
was also designed for computing the quantities corresponding 
sin. 2a, necessary for obtaining differences height. arranging the 
slide rule circular form, similar the pocket 
Stanley, the unit length could beas large necessary, while the 
diameter the circle would still small enough render the instru- 
ment quite portable. 

Perhaps the newly-described Hammer-Fennel’s Tachymeter, which 
does away with all computation, giving both horizontal distance and 
difference height, means diagram reflected into the tele- 
scope and seen the same time with the stadia rod; may prove 
successful, and supersede both vertical circle and slide rule. The 
novelty and ingenuity this device should stimulate our instru- 
ment makers, and show them that field for improvement and invention 
exists. 

The writer has often deplored the absence circular level for 
the preliminary leveling the ordinary leveling instrument. Such 
circular levels are very commonly used foreign instruments, and 
facilitate very materially the operation setting up. Judging from 
the high praise given the device known the 
immovable plumb-bob—by the Germans, would seem worthy 
introduction some our dealers. windy weather much time 


lost with the swinging plumb-bob, and the engineer adopts all sorts 


expedients prevent the loss certainty his plumbing; his make- 
shifts, however, not always prove successful. The writer has never 
heard any device proposed our instrument makers facilitate 
the setting transit, and supersede the usual, hanging, 
swinging plumb-bob. 

The shifting head used our transits, has been very commend- 
able improvement, and has attracted favorable attention other coun- 
tries. The writer has excellent level tripod which provided with 
substantial steel points with projecting lugs, allow the points 
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firmly shoved into the ground the pressure the foot; and can Mr. 
testify the value the device. made well-known firm 
this country, the points and lugs are too small and unsubstantial 
give good service. 

Perhaps too much sacrificed convenience and portability with 
our instruments. The writer has sometimes found almost impossible 
use very windy weather, account the deficiency 
torsional resistance the tripod. easily possible make tri- 
pods rigid that the motion from wind will imperceptible, but 
such tripods are not quite comfortable the the one 
who has carry the instrument. 

Our instrument catalogues are notably defective their omission 
the value the length the level divisions, the focal length and 
aperture the telescopes, and their magnifying power. The weights 
instruments, tripods and boxes are sometimes given foreign cata- 
logues, and such information often interest. 

Some instrument makers attach the level divisions metal 
scale which suspended over the tube. claimed that with ex- 
tremely sensitive levels the etching the divisions the tube will 
cause gradual change its radius curvature. prevent this, 
has been suggested that the divisions should etched the inner 
surface glass tube which would surround the level tube and 
nearly contact with it. With either the metal scale etched 
scale surrounding tube would possible provide means for 
effecting slight longitudinal movement, and thus facilitate what 
now somewhat tedious adjustment. 

speaking leveling the theodolite, Professor Jordan says: 


best made imagining the level axis changed place, 
If, for example, the bubble-center reads 50.4 div., and after reversal 
reads 47.6 div., then made read 49.0 div. can expect 
remain correctly level this reading. This new normal point, 49.0, 
aud few points equi-distant therefrom can designated 
attached scale.” 


This ‘‘attached already exists, above remarked, some 
our instruments, only needs facilities for slight longitudinal 
adjustment suitable slow-motion screw. 


Assoc. Am. Soc. E.—It may inter- Mr. Taber. 
esting know how accurately work can done measuring distances 
with ordinary 100-ft. steel tape, this problem one that often 
has met almost every engineer. 
running the line for the Central Park Tunnel, Section 
the Rapid Transit Railroad New York City, was necessary 
obtain accurately possible the distance across the northwest 
corner Central Park from 104th St. and Central Park West 
Lenox Ave. and 110th St., distance 1828 ft. This line ran 
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Mr. Taber. and down hill, through the trees, bushes and shrubbery the Park, 


varying elevation over range about 109 ft. 

The measurement was made with Eddy 100-ft. steel tape, stand- 
ardized for pull when suspended full length the air 
temperature 62° Fahr. account the steepness the slopes, 
was necessary measure considerable portion the line short 
lengths, and the question arose what pull give the tape for 
distances less than 100 ft. decide this, base line was laid off 
and 100 ft. long, level sidewalk, means 50-ft. Keuffel and 
Esser, spring-balance, compensating tape. Then the Eddy tape was 
this base, determine the ratio pull length tape. 
This ratio was found practically constant, that Ibs. pull 
was necessary for distance ft., Ibs. for ft., the tape 
being all times suspended the air. 

The line across Central Park was measured twice this manner, 
once October, 1900, and again, different party, about month 
later. Each portion the line measured was corrected for temper- 
ture the rate 0.007 ft. per 100 ft. length for each 10° tem- 
perature above below 62° Fahr. The variation between the two 
measurements was found only 0.034 ft., less than 0.002 ft. 
per 100 ft. length. The only outfit used this work, besides the 
tape, consisted common spring balance, thermometer, two 
plumb-bobs and hand-level.” The latter was used 

sight along the tape from one end toward the other, sure that 
both ends were held the same elevation. 

This method measuring was found accurate and rapid 


that was adopted, and has since been used for all work Sections 
and 


| 


Vol. XXVIII. MARCH, 1902. No. 


AMERICAN SOCIETY CIVIL ENGINEERS, 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE BOHIO DAM, 


Discussion.* 


and SuNDSTROM. 


Hazen, Am. Soc. E.—The author has made use 
formula, for computing the flow water sands, which was originated 


_at the Lawrence Experiment Station the Massachusetts State Board 


Health. This formula was established certain experiments made 
secure the necessary information for use constructing filters, and 
particularly for use constructing the Lawrence filter, which was just 
being undertaken. 

The principal object the Lawrence Experiment Station was 
secure scientific information regarding the process filtration. The 
applicability this information depended upon the discovery 
sure method comparison means which the materials used 
the experimental filters could compared with the materials which 
was proposed use other filters, and which were numerous that 
detailed investigations them were impossible. 

The formula devised and quoted may divided into several 
parts, some which were new, and some which had long been 
known. The discovery that the velocity water any given 


The discussion (of the George Morison, Am. Soc. E., printed 
Proceedings for January, 1902), printed Proceedings order that the views ex- 
pressed may brought before all members the Society for further discussion. 


Communications this subject received prior April 25th, 1902, will printed 
subsequently. 


Mr. Hazen. 
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sand varies directly the head, and inversely the distance, 
attributed Darcy. was carefully checked Lawrence and 
found correct. This knowledge was useful, but was impera- 
tively necessary, addition, know the coefficient for various ma- 
terials. was not enough know that would vary with 
was necessary know what would for any given material and 
slope. 

The novelty the Lawrence work this direction consisted, first, 
improvements the methods mechanical analysis sands; 
second, establishing definition the effective size sand; 
and third, finding the relation between this effective size and the 
velocity. 

The problem was somewhat complicated one. The ground was 
entirely new, and the information was required for immediate use. 
the experiments were instituted and carried out, various forms 
apparatus were used successively; but the final and most suc- 
cessful results were obtained from galvanized-iron cylinders contain- 
ing the material under examination, supported graded gravel 
layers the bottom, through which water was maintained 
accurately controlled and determined rates. The losses head 
determined distances, ranging from ins., were determined 
attaching glass tubes pet-cocks the sides, and observing the 
differences between the water levels the various tubes. These 
observations were always confined portions the sand layer well 
below the surface, avoid the additional head required force 
the water into the sand the surface, for this additional head was 
often greater than the friction considerable depth sand. 
The appliances were such that the apparatus could usually kept 
continuous use for weeks months; and the most reliable results, 
particularly for fine sands, were obtained after considerable lengths 
time. 

The effective size, defined Lawrence, was that which 10% 
the material was finer and 90% coarser than itself, the size 
each grain being taken the diameter sphere equal volume. 
Methods analysis were developed allow this determination 
made with considerable accuracy. The procedure taking the effec- 
tive size stated was purely empirical. was selected because 
brought the materials used the Lawrence experiments having dif- 
ferent uniformity coefficients (that say, materials which the 
amount mixing coarse and fine grains were very different) into 
their proper relations with each other. 

the nine years since this formula was originated, some additional 
data have been secured. Experiments Stearns, Am. Soc. 
E., have furnished some the best these results. Altogether, these 
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data have been less numerous than could have been desired, but they Mr. Hazea. 


have been reasonably consistent, and have shown the correctness the 
formula. course, the value varies somewhat with the condi- 
tions. average, somewhat less than was first supposed. 

The flow water through sands has been investigated upon inde- 
pendent lines Professor King,* the University Wiscon- 
sin, who has developed formulas which give, apparently, for given 
sand, somewhat lower discharge than computed the Lawrence 
method. Direct comparison, however, difficult, because the effective 
defined Professor King, entirely different quantity 
from the effective size defined the Lawrence method. 

Professor Philip Forchheimer, Graz, Austria, has made inter- 
esting compilation the experiments the flow water through 
beginning with Darcy’s work 1856, and coming down the 
present time. has computed and prepared table the values 
the Lawrence formula, deduced from the experiments four 
European observers, all ante-dating the Lawrence work. ‘The values 
which thus finds range from 310 1110, averaging 442. This 
comparison somewhat uncertain, because differences the 
methods computing the grain size used the various cases. Prob- 
ably the effective sizes the Lawrence method are always less than 
the grain sizes taken the other investigators; and this so, the 
factors found Forchheimer from their results should increased 
the square the ratio between the grain sizes computed 
Forchheimer and the effective sizes defined the Lawrence 
method. This might double the value although Forchheimer 
writes that, his judgment, the ratios grain size the effective 
sizes, average, would not more than from 1.24 1.30, corre- 
puted him. Taking this into account, the general agreement 
the experiments among themselves and with the Lawrence experi- 
ments and, Forchheimer states, the value the 
comparison greater because each the observers was ignorant 
the others, and none these results was known the time the 
Lawrence experiments were made. 

the application the formula the computation the 
able flow water through bodies sand enormously greater than 
those used the experiments, the speaker unable see any 
rational ground for objection such use. experimenting with 
pipes, the loss head 100 000 ft. pipe, may determined, 
and, assuming that the connections are made the sides the pipe 
sufficiently far away from the points entrance and exit, one 
would doubt that the rates thus found would applicable lengths 

Geological Survey, 19th Annual Report, 1899. 
recent number the Zeitschrift des Vereines Deutscher Ingenieure, Vol. 
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pipe indefinitely longer than those used the experiment. The 
speaker believes that the same true sand, but with this difference, 
that the motion water sand many times slower, the interstices 
are enormously smaller, and all the actions are such nature 
establish themselves normally very short distance. The few feet 
sand which experiments have been made may therefore quite 
adequate, far length concerned, the lengths pipe which 
have been used most the experiments determine the flow 
water them. 

The conditions the sand and under large dam would prob- 
ably differ somewhat from the conditions the sand the filtration 
experiments. The experiments made Mr. Stearns, Clinton, were 
more nearly comparable the conditions dam, for the materials 
were usually placed layers and rammed. Under these conditions, 
the values the formula averaged about 600. Generally speak- 
ing, the sand ina filter the most favorable condition for the passage 
water, and the value cis maximum. The conditions and 
under dam, far they are different, all tend lower the value 
and, consequently, reduce the amount seepage. 

Burr, Am. Soc. (by letter).—Taking the 

North Dike the Wachusett Reservoir the Metropolitan Water 
Supply for the City Boston his pattern, some its principal 
features, Mr. Morison develops rather striking plan, involving some 
highly interesting but novel and untried features, for the dam near 
Bohio the Panama Canal Route. The physical features the site 
the proposed Bohio Dam are only partially set forth the author, 
but essential, for the complete appreciation the conditions 
under which this structure must built, all the results 
the borings made the Isthmian Canal Commission the various 
tentative sites, which there are six, Fig. showing but five. The 
omission Section short distance stream from not 
crucial importance, but that section needed complete the infor- 
mation obtained the Commission, and aids one understanding 
how greatly variable are the subsurface strata and the vicinity 
the dam site. 

reality, that excessive and erratic variation the strata mate- 
rial disclosed the borings one the most striking features the 
whole situation. exhibits clearly, among other things, the danger 
drawing any conclusions the impermeability the upper 
strata material, which, Mr. Morison indicates, are either clay, 
dealing with this general question, realize fully that the order 
the strata found one section may radically different one 
more the other sections; indeed, that generally the case. 
Further than that, the same elevation and the prac- 
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tically clear coarse sand may disclosed one boring and blue Mr. Burr. 
clay with little sand another boring perhaps not more than 300 ft. 
away. Again, yellow clay and sand may found the surface one 
the same borings and 128 ft. below the surface the 
Indeed, the one persistent feature the disclosures the borings 
the utter lack uniformity conditions which any conclusions 
common different sections can based. The masses material 
seem the most irregular and irregularly limited strata 
pockets. The sand all degrees fineness coarseness, from the 
finest coarse gravel, and apparently from clear sand gravel all 
degrees admixture clay, both blue and yellow. 

There are few bore-holes which the standing the water 
appeared indicate impermeable material. fact, the pure 
clay and some admixtures sand and clay may safely considered 
impervious, but the limits impermeable areas have not been defined, 
and cannot predicted from the information gained the Commission 
its borings. The excessive variability that feature part the 
general variability which reference has already been made one 
the prevailing physical thesituation. tenta- 
tive sites along which borings were sunk the Commission are lettered 
the farthest down-stream section. stretch about 300 ft. along 
the course the river between Sections and contains but two 
three bore-holes, and, consequently, the information meager, 
the reason for few borings that vicinity being the unpromising 
character the locality for the purposes the Commission. Sec- 
tion the borings, about 350 ft. apart, are generally clay, there 
being little clear sand disclosed. that section, apparently, the 
river water not direct contact with the pervious substrata. The 
borings made Section however, show the water the river com- 
ing contact with the heavy layers sand disclosed them, thus 
making free flow from the river the pervious substrata. Sec- 
tion the river bed also sand, and there every reason 
believe, from the results the borings there, that the water may find its 
way through the mixture clay and sand down the heavy masses 
clear sand reaching nearly down the bottom the geological 
valley. The same general observation may also reasonably made 
connection with Section the bed the river being layer 
clay and sand with clear sand underneath it. The borings made 
both Sections and show that the river direct contact with 
the heavy mass permeable sand extending practically the lowest 
portion the materials penetrated, rock. 

these observations, material which has been called sand 
some cases coarse enough classed gravel. will thus seen 
that the total statement the information actually disclosed the 
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borings the various sites demonstrates conclusively probability 
strong amount practical certainty that, not only the water 
the river now free connection with the pervious substrata sand 
and gravel, but that the water the lake, with its ft. additional 
head, would much freer connection. 

Again, could assumed that blanket impervious clay 
mixture clay and sand uppermost over pervious material, 
the highest degree probable that the weight ft. water above 
many places produce settlement cracks through which water 
would readily find its way the pervious strata below. These physi- 
cal features the situation induced the Commission believe that 
the present state information its estimates and plans should 


based upon structure which would close completely the geological 


valley, and thus shut off absolutely any possibility dangerous 
prejudicial seepage. this connection remembered that 
not danger the structure alone which guarded against, 
but any degree seepage which might prejudice the supply water 
the summit level the canal formed the lake. 

The location Section for the purposes plans and estimates, 
was adopted the Commission, stated Mr. Morison, for the 
reason that the maximum depth from sea level rock was 128 ft., 
which but ft. more than the depth reached under one the piers 
the New East River Bridge. possible that the deepest caissons 
Bohio might carried rock the pneumatic process under the 
full head This selection would perhaps appear more suit- 
able Mr. Morison had stated that the deepest rock the site 
selected the French engineers 143 ft. below sea level. not 
that that site might not eventually adopted, but was 
deemed best not select site for the purpose plans and estimates 
against which the objection depths far beyond those already 
reached under compressed air might brought. Indeed, the writer 
not sure that Section might not prove possess controlling ad- 
vantages, short, and the maximum depth rock less than 
140 ft. possible, also, that the open-dredging method might 
available for putting place the deepest caissons, but involves 
considerable uncertainty the the lowest part the 
geological valley, where the material might most pervious, and, 
already stated, the Commission desired eliminate far possible 
all uncertainties, even some additional cost. 

Again, another material advantage offered Section arises from 
the fact that within the banks the actual river the deepest rock 
less than 100 ft. shown the elevation Fig. the remainder 
the structure the deepest part the excavation could built 
sinking caissons dry land, and mostly considerable distance 
from the water the river. That portion the dam, about 300 
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ft. length, situated along the high clay plateau the left Mr. Burr. 


westerly bank the river. anticipated that water stands 
the substrata practically the elevation the water the river, 
least sea level, but pits are excavated that plateau down 
into the pervious strata, ample experience shows that the water 
them could readily pumped down considerable amount, which 
the writer believes would prove not less than ft., with 
reasonable ‘pump capacity. Such depressions subsurface water 
elevation, the operation pumping, have frequently been effected 
engineering works; indeed, the ease which this can done has 
proved objectionable feature many water supplies drawn 
from subsurface water-bearing strata. may confidently antici- 
pated, therefore, that these simple and available means pump- 
ing down the head water around the caissons sunk throughout the 
deepest portion Section the head water producing pressure 
the air-chambers the pneumatic caissons may reduced below 
100 ft.; indeed, the writer believes would prove materially less 
than that. 

thus seen that the construction the dam the site adopted 
the Commission, for the purposes its plans and estimates, 
involves new untried processes features more novel than 
those due naturally varying local conditions. other words, 
this construction quite within the limits engineering work 
already accomplished, that the estimates the Commission for 
this dam cannot attacked successfully. not certain that 
would necessary carry pneumatic caissons the entire dis- 
tance bed-rock this location. depth were reached 
within short distance, perhaps ft., that rock, 
small, deep places should encountered, there are various methods, 
including that sheeting other devices, which the seepage 
water could positively and completely shut off below the cutting 
edge. 


page 258 the Commission’s Report occurs the following portion 
paragraph: 

less expensive dam Bohio has been proposed, but through 
portion its length would underlaid deposit sand and 
grave: pervious water. The seepage might not prove dangerous, but 
the security the canal directly dependent upon this dam, and the 
policy the Commission has been select the more perfect structure, 
even somewhat greater 

barely possible that more detailed examination the vicinity 
the dam would demonstrate the feasibility the type set forth 
Mr. Morison, although the writer doubts it, but structure that 
character had been adopted the Commission its plans would have 
been open serious criticism involving elements uncertainty 
degree that cannot measured predicted. 


— 


3 
ilt 


Mr. Burr. 


Mr. North. 


310 DISCUSSION THE BOHIO DAM. [Papers. 


The writer has not been able confirm the low estimate which Mr. 
Morison places upon his proposed earth dam, and inclined think 
its cost would nearer 000 000 than 500 000. Whether that 
not, however, the additional estimated cost involved the Com- 
mission’s plans abundantly justified the absolute certainty the 
character the results obtained connection with feature 
positively essential not only for the safety operation the canal but 
for its actual existence. 

The computations seepage made Mr. Morison can scarcely 
relied upon even approximate, for the reason that the data which 
the formula used are based were derived from experiments masses 
sand almost infinitesimal compared with those under consideration, 
and also upon conditions which practically certain are radically 
different from those existing Bohio. That formula applies only 
sands having effective diameters ranging from 0.1 mm., and with 
uniformity coefficient lower than also presupposes that the 
texture, speak, the sand uniform. not all unlikely, 
such material that which exists Bohio, that there may places 
free and open practically form small channels. fact, there 
basis for any prediction the existence conditions which 
would make even approximately accurate this connection use 
formula derived from experiments small filters, even though that 
formula admirably adapted all other filter conditions. 

The type dam which Mr. Morison has developed and set forth 
certainly most interesting, but, under conditions existing Bohio, 
involves novel and untried features, the efficacy which can 
established only further engineering experiences, well assump- 
tions which yet remain justified. 

pride all that, after twenty years varying plans proposed the 
European engineers for the Panama Canal project, the last resource 
close conformity the plan proposed before this Society 1879 
Charles Ward, Am. Soe. E., build dam Bohio and carry 
the summit level approximately the same height proposed the 
Isthmian Canal Commission. But doubtful Mr. Ward would 
propose dam which necessitated work caissons under air pressure 
balancing water column more than 130 ft. 

There seems ambiguity the exact depth, asin one part 
the Commission’s report minimum depth 128 ft. below tide 
mentioned, and another part the same report reads that the coffer- 
dam ft. above tide. the dam site some miles inland, 
assumed, subject correction, that the air pressure the cais- 
sons will that due 136 ft. water, or, virtually, atmospheres. 

assumed, and all will readily agree, that healthy men sustain 
small inconvenience when working 4-hour shifts under pressures 
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about ft., but ft. deaths are expected, and 100 110 Mr. North. 


ft. they occur with unpleasant frequency even among picked men; 
also, that the Great Lakes 110 ft. about the limit divers’ work. 
All these experiences have been had when the temperature the water 
has been between and 50° Fahr. Whereas, the Bohio Dam site 
the temperature the water about 90°, the mean annual tempera- 
ture—which governs, approximately, the temperature deep-seated 
springs—is about 90°, and further, this the temperature assumed 
Mr. Allen Hazen his percolation formula for that locality. This high 
temperature the caissons must add materially the distress those 
working them. When, these difficulties added the fact that, 
far back the seventeenth century, maps have designated the Carib- 
bean front the Panama Route Place Bones,” evil 
reputation that has ever since been maintained, the necessity, implied 
this paper, for designing the least expensive safe structure adapted 
the particular case hand, apparent. Unless the head 
water the Chagres River can pumped down reduce the pressure 
the caissons that life will not great jeopardy, procedure 
that probably practicable during low-water flow the river, the 
saying years ago, each tie the Panama Railroad cost 
human life,” will repeated, the depths feet which the 
are sunk. 

Unfortunately for the advancement engineering knowledge, 
courteous regard for the expressed wishes the author prevents any 
consideration here the reasons for selecting route requiring air- 
locked foundations more than 130 ft. deep, when about ft. would 
suffice Conchuda; why rock and earth dam Bohio should 
more safe and available than below Ochoa and for the San Fran- 
cisco basin; having view the much larger flow the San Juan, 
which reduces danger from seepage minimum. 

posed dam, there remains only for consideration the plan and its 
ability retain sufficient water for navigation during the annual dry 
season, throughtwo more recurrent dry years. account the 
limited water-shed, 875 sq. miles, difficulty may apprehended 
case there should two successive dry years, even with the traffic 
estimated for, and the canal made large enough conveniently 
pass the traffic between the east and west cousts this country, which 
experience with the canals the shows may expected, 
vital importance that the seepage any other waste should re- 
duced the minimum. 

The speaker suggests that the dam, shown Fig. 6,* turned 
around, would more effectively retain water and would cost less. 

The value enrockment the base earth slope, shown 
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Mr. Stearns, and used wet railroad cuts, lies its preventing 
the degradation the toe, which commences small slides. Dams 


and Fig. are requisite save indefinite extension 


Mr. 


the earth slope, the great length which obviously not required 
for stability. Dams Nos. and much economic use 
preventing erosion the feeble waves possible Lake Bohio, 
embankment like mass used. 

Rock Dams Nos. and were retained near their present pro- 
posed locations and the 000 ft. earth embankment were extended 
out into the lake would effectually seal large area the bottom 
against the access water such portions the pervious strata 
mentioned not underlie any extension the heavy and tight 
blanket finer alluvial deposit found the dam site. Both the rock 
and earth portions the dam would preferably deposited run- 
ning water, obviating the cost temporary dam, ensuring the 
thorough filling the rock dam and the puddling the earth. 

Any floods that might occur during the construction the dam 
would save great part the excavation necessary for the proposed 
puddle dam. The depth which the water passing over the dam 
would cut out the material below it, depends, course, the vol- 
ume and velocity the water striking the alluvial deposit, modified 
the angle its incidence. While there small question that with 
vertical fall the material would cut out the rock ordinary 
flood, the result would different and less with the water running 
over the flat slope assumed loose-rock dam, particularly mate- 
rial from the lock excavation was used instead rock blasted for the 
purpose. 

whatever depth the cutting extended, the toe the rock dam 
would strengthened its greater depth, and, the completion 
the dam, easy and comparatively inexpensive problem clam-shell 
dredging would presented, which open ditch could exca- 
vated the rock and filled with clay shut off percolation after 
the stability the slopes the Cubebra Cut was established, and 
was ascertained that water percolated under the embankment. 

THEODORE Am. Soc. E.—This paper very inter- 
esting, and the plan proposed the author for the construction 
the Bohio Dam, while not entirely original with him, the line 
the highest degree rational engineering. The author intimates 
that the question seepage may the only vulnerable point his 
plan, and invites discussion this particular point. 

The Isthmian Commission’s plan seems indicate the same trend 
thought, inasmuch that plan involves carrying core-wall 
rock foundation unprecedented depth below water. 

The writer has had some experience the tropics, especially 
Central America, the construction water-works and river im- 
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provements, and, based upon this experience, feels called upon Mr. Paschke. 


allay any apprehension fear there might the question seep- 
age regards this proposed construction the Bohio Dam; and, 
however creditable the preceding discussions seepage are the 
gentlemen who elaborately dwelt upon the subject, strikes him 
that those learned discussions seepage are really unnecessary, and 
not applicable all, for the simple reason that, the 
writer’s opinion, all that part Bohio Lake front the dam will 
silted and made water-tight, for all practical purposes, 
the course few seasons’ work Nature herself. 

The strata overlying the hills and mountains through Central 
America have their base, almost exclusively, volcanic ashes 
various compositions, according the period which they were 
emitted. Some have been hardened soft rock like sandstone, 
others have the appearance fine loam, and others are not unlike 
burnt clay. All are easily eroded water, and are carried down 
every all the mountain streams large quantities. They are 
ground and mixed thoroughly with vegetable matter, forming 
black clay-like silt; very good water-proofing indeed. The Gigante 
Spillway will divert the line flow the Chagres waters from the 
site the dam, and will have the effect forming large eddy the 
flow front the dam, which will hasten the process silting up. 

Indeed, the writer the opinion that only question 
time when the whole artificial lake, which the proposed dam will form, 
will filled with this silt, except the channel necessary for the 
Chagres waters flow either the spillway, during floods, the 
locks the canal, and that, provision made for such exigency, 
the ulterior object creating this artificial lake will defeated. 

While the writer most readily and heartily affirms all the advan- 
tages claimed the author for his proposed plan the Bohio Dam, 
cannot help but deplore the fact that designed the interest 
only lock canal across the Isthmus that point. 

Engineering ingenuity, order which can devise plan dam 
the Chagres Bohio, once simple and grand, and enduring, 
should find difficulty devising means dam the same 
little higher its course and completely control the fiow its 


waters will, removing the only great obstacle the way sea- 
level canal this point. 


Am. Soc. (by letter).—Mr. Morison mr. Menocal 


deserves the thanks the engineering profession, and also all 


‘those interested reaching satisfactory solution the Isthmian 


Canal question, for his timely and valuable paper the proposed 
dam Bohio, the route the Panama Canal. The dam, together 
with the lake created it, and the Alhajuela Reservoir, sources 
water supply, are vital importance the success the plans 
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recommended the Isthmian Canal Commission, and the three are 
intimately connected with each other that the failure either them 
accomplish the essential requirements would throw serious doubts 
into the practicability the project. They should, therefore, receive 
the most attentive consideration, and all doubtful elements should 
removed, before route for building the canal finally selected. 

The difficulties involved the execution the Commission’s plans, 
shown physical conditions developed partial examination 
the site, are pointed out clearly the paper; but those difficulties are 
likely enhanced greatly more detailed survey, during the 
process construction. Holes deeper than 128 ft. below sea level 
may found, faults joints discovered the rock, where the 
caissons may have carried down greater depth than 136 ft. 
below low water, before tight joint can secured. The writer 
not aware that the pneumatic process has ever been carried such 
depth, and, considering the attending labor and climatic conditions, 
the opinion that cannot done successfully Panama. The 
scheme seems the nature hazardous experiment, contain- 
ing itself several elements failure. 

The alternate plan, combining rock-fill dams and earth filling, 
proposed Mr. Morison, has the advantage simplicity the design 
and economy time and money execution, but, the opinion 
the writer, would not meet the requirements the problem. Sucha 
dam may safely stand the normal pressure ft., and, with per- 
manent superabundant supply water, would probably maintain the 
proposed level the lake, but would not prevent much greater 
leakage than can spared from the water supply available Panama, 
even when this supply enlarged the proposed reservoir the 
upper valley the Chagres River. The borings made the vicinity 
the dam site, according the Commission’s report, show: 

variety material; hard clay, soft clay, sand, and some mix- 
tures sand, clay and gravel varying proportions. These materials 
are found beds varying shapes and thickness, not distributed 
with uniformity and not arranged according any general law from 
which can deduced the characters the soil points other than 
those actually examined. every section constructed from the bor- 
ings, strata greater less dimensions are found, which are permeable 
water.” 

quite evident that ground composed material above 
described cannot regarded impervious under high pressure, and 
the difficulties driving through two long rows sheet-piles 
the depth ft. secure uniformly tight joints, must 
admitted. Many the piles are likely break split, while others 
will deflected laterally, making large, open joints underground, 
without marked indications the tops. Considerable leakage must 
expected, therefore, not only through the pervious material repre- 
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sented the sections accompanying the paper, but also through the Mr. Menocal. 


whole submerged area, through the joints, and underneath the sheet- 
piling. Much this leakage will come the original surface and 
flow freely along the imperfect joints made the ground and the 
material loosely deposited between the rock-fill dams. 

There seem formulas which this leakage can 
computed. That deduced experiments Mr. Allen Hazen, 
filter beds with small heads and selected material, not applicable 
the conditions this problem, small change temperature 
the diameter the sand grains would give widely divergent results, 
tending check faith the conclusions. 

The amount leakage permissible through the dam directly 
proportional the available water supply, and seems proper, 
this connection, look into the capacity and the 
storage reservoir provided the plan for operating the canal during 
the dry season. The Chagres River the only source supply, and 
Lake Bohio, with area sq. miles, the main storage reservoir. 


Another reservoir proposed created the upper valley the 


river building dam Alhajuela, about miles above Obispo. 

The Chagres has well-established reputation violent torren- 
tial stream. Its flow has been known vary from minimum 350 
rise ft. Obispo, where the canal falls into the bed the river, 
and rise 39.3 ft. Bohio. The excessive rainfall and the precipi- 
tous slopes the water-shed, rising places thousands feet, 
give the river its torrential character. The records the last 
twenty years show that these extreme high floods take place every two 
three years, but similar floods somewhat less violence are not 
uncommon, and are likely occur several times during the same 
rainy season. stated the Commission’s report that, above 
Obispo the Chagres general clear stream flowing over bed 
gravel; but sand, clay and silt moderate quantities appear the 
lower portion its course.” This statement must have reference 
conditions during the dry season, above Obispo where the 
mountainous water-shed and annual rainfall about 130 ins. give 
the river its torrential features, and where the largest erosion takes 
place, shown the gravel beds referred to, and cliffs from 
200 ft. high either side the river, alternately the current 
has washed first one and then the other its tortuous course. Any 
one who has seen the river floods knows that its waters are 
surcharged with sediment. Lieut. Sullivan, Navy, his 
report the Navy Department, 1883, says: 


flood waters the Chagres are not only heavily charged 
with detritus, but with immense debris well. Houses, trees, 


masses vegetation, rocks and stones are borne its floods, and 


freshet which occurred the winter 1879-80, iron tank ft. 
above the level the railroad track was carried away.” 
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Referring the rapid silting the sea-level section the canal 
excavated the French Company, Alfred Noble, Am. Soc. E., 
member the Isthmian Canal Commission, stated before the Com- 
mittee Interoceanic Canal the Senate that only practical 
solution would keep the river waters out (of the canal). Dredg- 
ing would certainly too expensive.” 

the presence these well-known conditions, seems that the 
necessary result receiving the river the proposed Bohio Lake 
will the rapid silting the lake and the consequent decrease 
the water supply; that attempt create reservoir the upper 
valley the river will, also, for the same reasons, fail accomplish 
its purpose, and that the water supply cannot relied upon 
cient for the purposes intended, permanent. 


plan,” proposed the author, has been special interest the 
writer. the construction and maintenance levees the Missis- 
sippi River, along the front the Lower St. Francis Levee District, 
Arkansas and Missouri, about 200 miles length, embankments 
solely earth have been built withstand greatly varying heads 
water, under various and particular conditions and considerations, 
which have necessitated different heights, dimensions and methods 
construction. 

The writer’s observation and study the action earth dams 
under various conditions and circumstances and greatly differing 
character have extended through many years; and the character the 
work Bohio, and the conditions which will govern the building 
anearth dam such dimensions described the author are thought 
appreciated. 

Although nothing within the writer’s work observation reas- 
onably comparable with the work and conditions described the 
paper, there are some features particular cases which may con- 
sidered. 

The levees generally constructed have 10-ft. crown, with 
banquettes varying height and dimensions. levee ft. 
height, withstand flood water height ft. below the 
crown, very usual. However, particular location levee (Chute 
38) presented Fig. which may not considered usual, 
though practically the same conditions and features have been met 
with several times along the levee line. general map the Missis- 
sippi River the vicinity the Chute Island Number shown 
Fig. The main navigable channel the river has the not 
very distant past several beds this vicinity, shown 
the islands and rivers” now deserted the river and becom- 
ing silted and grown cotton wood, willows, etc. The bend 
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west Centennial Island, known Devil’s Elbow, was cut off and Mr, Pharr. 


abandoned May, 1876. 

The map does not show the exact shore and channel lines 
present existing, owing caving which has recently taken place along 
the east side Centennial Island and the west side Fogleman 
Chute. The caving the one the considerations which 
determined the location the levee across Poker Point and back from 
the river bank shown. The levee above and around Old River was 
located safely close the bank which was sloping and free from 
caving that point, the old river being now process filling up. 

Island Number shown the map now part the main- 
land, though long ago the main channel the Mississippi was the 
west side it. The Chute thus abandoned the west side Island 
Number known the Chute Island Number 38, and, locally, 
Little Old River, but has been silted filled practically 
the sediment and overflow the river. scarcely observable 
its upper end. The lower end has been very greatly contracted, but 
was kept open certain extent Frenchman’s Bayou, which affords 
the only natural drainage for considerable territory. was the 
leveeing this chute, prevent the ingress the floods the Mis- 
sissippi River and the diversion the drainage afforded 
Frenchman’s Bayou, which had secured. 

The character the material, course, all permeable, being 
alluvial deposit, sandy loam; and the foundation base the levee 
immediately across the chute was soft muck. iron rod pole 
could pushed down, merely hand, into the bottom sides the 
chute for the length the rod. Water, the depth few feet, was 
always running through the chute into the river when low during 
dry seasons, but when theriver was rising the current ran back through 
the chute, again reverse and flow into the river fell. Low water 
the chute was about ft. above low water the Mississippi 
River and Old River. 

Fig. there profile, the center line the levee 
across the chute, with exaggerated vertical scale, showing also the 
grade line, which was raised ft. across the chute allow for any 
additional settling which might occur, after the levee was once brought 
grade, beyond that taking place during construction and beyond 
the usual allowance 10% for shrinkage, and also prevent over- 
topping this immediate point. Overtopping was likely occur the 
general levee this vicinity, the available funds for construction 
limited the height which could adopted for the stretch levee, 
some miles length, built that time. 

cross-section and plan the levee, constructed across the 


chute, the latter being drawn the same scale the profile, are shown 
Fig. 
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this figure there also cross-section the levee, drawn 
true scale, with details height, distances, slopes, etc. The 
net height ft.; crown, ft.; side slopes, both river 
and land side; with off-set banquette the land side, ft. 
width and with slope lon 20. The elevation the banquette 
about the same the bank each side the chute, the natural 
surface the adjacent ground, which practically level plane. 
core puddle wall sheet-piling was used constructed, the 
principal object being obtain embankment great homo- 
geneity possible, because the foundation and ground were perme- 
able. Three excavations muck ditches, however, were dug across 
the chute, one just the river side the center line the levee and 
one each near the middle the front and rear slopes, far the 
material excavated would allow. These ditches were merely for pur- 
poses exploration. The whole ground having been built the 
sediment and sand the river, was expected that many logs 
and other perishable matter would found throughout, but only 
such could discovered near the surface such means was 
undertaken removed. The ditches were about ft. wide and 
ft. deep where the material would allow. Other excavations 
were made the base removing perishable material. 

The levee was constructed according the general levee specifica- 
cations, applicable. The method carrying the embank- 
layers certain thickness and well traveled was 
complied with, great extent. Wheel scrapers with about teams 
were used. the time, the chute was discharging stream about ft. 
depth into the river with considerable velocity. effort was made 
dam the stream any way above the levee site, such would have 
required about much time and expense the proposed levee. The 
work was begun depositing earth far down the bank and close 
the stream along each side the natural slope the loose and new 
earth would permit without being carried away the current. This 
was continued until considerable quantity earth was deposited 
toward the toe the land slope the levee, the surface slope 
the layers new earth declining toward the river side. almost 
imperceptible sliding slipping the whole mass and the material 
the foundation toward the center from each side was seen 
going on. This gradually narrowed the width the stream, raised 
the surface the back-water and increased the velocity the flow 
until the new earth began undermine and the sliding toward the 
center increased. Finally, the sides came together and effectually 
dammed the stream, which soon rose depth ft., 
easily kept above the teams could then cross. 

The embankment was completed December, 1898, without interfer- 
ence, according the dimensions shown the cross-section Fig. 


7 

q 


Papers. 


MISSISSIPPI 
RIVER 
THE VICINITY 
CHUTE OF 38 


SHOWING LOCATION 
LEVEE, ETC, 


ST. FRANCIS LEVEE BOARD. 
FEB, 17, 1902. 


Scale: One Mile 


pet 


» 049 
Grade 242.93 B Grade 240.88 


200 100 0 100 200 


CROSS-SECTION OF LEVEE 
AT CHUTE OF 38 
Seale: Vertical, 1= § Horizontal. 


DISCUSSION THE BOHIO DAM. 


Mr. Pharr. 


~-J:Massie ry," 


3 
rs.Snowden 


Banquette, 20'Crown. 


PLAN OF LEVEE 


AT CHUTE OF 38 0 80 100 
High Water of 1897 
, River Side 


~136——— —--—-- 
o* | 


—— Lon ——___|4 per cent slope 


CROSS-SECTION OF LEVEE AT CHUTE OF 38 
Scale of Feet 
o 20 #40 


Fie. 


319 
de 240.9 
250+ 

rfer- 


Mr. Pharr. 


320 DISCUSSION THE BOHIO DAM. [Papers. 


The following shows the total number cubic yards placed the 
levee across the chute proper; 


Embankment and 786.2 cu. yds. 


This, under contract for the construction miles levee, cost 
12.45 cents per cubic yard, 347.39. 

The specifications allowed free haul 300 but, borrow 
pits were obtained upon the four sides the levee and chute, over- 
haul was necessary. Probably fair estimate the cost the levee 
across the chute only, under separate contract, would cents per 

The surface the water the bayou chute the land side 
the levee continued rise until, June and July, 1899, which was 
very rainy season, considerable territory was submerged the 
back-water, which caused damage and inconvenience. The first nat- 
ural relief was drainage through several bayous running southerly 
direction from Frenchman’s Bayou and discharging into the Wam- 
Lake, which drains naturally toward the rear, finally reaching 
the St. Francis River. However, there was relief this direction 
until the water surface the chute rose Elevation 227, when escape 
began through Bellhammer Slough, located shown Fig. The 
elevation the the levee being 208, there was then depth 
more than ft. continually standing against this levee. The maxi- 
mum width the base the levee was 308 ft., and the thickness the 
embankment Elevation 227, the surface the back-water, was 
about 158 ft. 

Under these conditions the front river slope the levee was 
dry, and practically seepage occurred. 

Bellhammer Slongh was canalized and deepened, somewhat more 
than year after the construction the levee, and the elevation 
the surface the back-water standing against the levee was lowered 
about ft., Elevation 221, where now stands with scarcely any 
variation. seepage takes place, and the chute between 
the levee and River being rapidly filled the sediment and 
deposit the river. 

formerly stated, the levee this vicinity not thought 
sufficient height restrain the maximum flood the Mississippi 
River, and during the present year proposed raise the grade 
ft. and enlarge and strengthen the levee proportionally. 

far the writer’s experience and study extend, there appears 
reason why dams constructed earth should limited 
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any particular height, provided the slope and dimensions are suffi- Mr. Pharr. 


cient. plan proposed the author, the slope, base and dimen- 
sions certainly seem sufficient withstand safely the head 
ft., the dam finishing ft. above the level the water impounded 
the lake. slope, for material that character, doubt 
much flatter than the slope saturation. Probably the material 
the foundation and for the dam Bohio more permeable than that 
generally obtained for the construction levees the Mississippi 
Valley, and the constant head the one case might not reasonably 
compared with the duration the floods the Mississippi River, 
though they stand sometimes long from days within 
few inches the top the levee; however, the incomparable dimen- 
sions proposed seems would more than overcome the difference 
conditions. may expected that such dam and foundation will 
become less permeable both the embankment and foundation settle 
and become more compact, and that seepage will decrease. 

appears the writer that might advisable flatten the 
slope the down-stream side the high temporary earth dam, pro- 
ever, would increase its cost considerably, which proposed 
nearly much the estimated cost for the permanent dam. The 
suggestion undertake the construction the permanent dam with- 
out the construction the temporary dam worthy very serious 
consideration. 

From comparison the Commission’s plan with the third plan, 
may considered that the slight seepage the latter will 
practical disadvantage, the very great difference the cost, say 
755 095 for the Commission’s, and 025 675 for the third plan, 
should very strong inducement and justification for the adoption 
and construction the latter. There is, course, material, 
out which dam can constructed, great permanence 
earth. 


Epwin Jr., Am. Soc. (by letter).—Mr. Morison mr. Duryea. 


states that the criticism made his plan that permits seepage 
through the permeable sand and gravel the lower part the geo- 
logical 

His plan makes attempt prevent diminish this seepage, 
and contents himself with showing that the amount water thus 
lost relatively unimportant. just possible, however, that the 
actual amount seepage might prove much larger than be- 
lieves can the case, and this possibility which seems the 
objectionable feature the plan. This objection will removed 
any practicable plan can found which will prevent diminish the 
amount seepage. Such plan will most reassuring and most 
effective such nature that can applied either before 
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after the construction the dam, used only case the 
seepage proves greater than thought advisable, and the plan 
seems necessary, can resorted any subsequent period. 

believed that plan combining all these favorable features 
that forcing cement grout into the layer permeable sand and 
gravel means pipes driven through the overlying materials and 
through the dam itself. The ordinary method making wash-bor- 
ings makes practicable reach the permeable layer quickly and 
cheaply, and the fact that the layer permeable and allows water 
rise the pipes makes certain that grout under pressure can 
forced into for some distance away from the pipe. The top and 
bottom the layer sand and gravel should first located the 
boring; then, beginning with the foot pipe the bottom the 
layer, the grout should pumped under pressure while the pipe 
being raised small increments the top the permeable layer. 
The pipe could then probably withdrawn once. Both the suc- 
cess attending the operation and the proper distance apart which 
place the holes could ascertained either before after the construc- 
tion the dam observing the action the grout open pipes 
driven various distances from the pipe being grouted. The effi- 
ciency the plan preventing seepage could tested completing 
line grouted holes atross the valley and then testing the difference 
height which water would rise pipes driven the up-stream 
and the down-stream sides the line, completing two lines 
grouted some distance apart and down stream and then 
testing the height which water would rise pipes driven between 
the lines. 

Any number holes could driven, but seems that double 
row arranged that they form the apexes equilateral triangles 
8-ft. sides should quite effective. This would make hole for each 
ft. width the permeable layer. The width this layer, the 
sections shown, nowhere great 300 ft., that allowance 
100 holes should ample. There should difficulty driving 
these holes and doing the grouting effectively for the sum $500 per 
hole. This would make the cost the 100 holes $50 000, or—allow- 
ing, say, 200 holes for safety—a cost for plan which 
would remove the chief objection Mr. Morison’s proposed design. 
means positively control the seepage would cheap even twice 
this cost. 

Mr. Morison’s plan very original that removes the most 
radical means all danger from saturation. Past experience, however, 
has not shown this danger very real one ordinary earth dams 
good design and construction. There seems reason why 
his dam should cover such large area, except that this means the 
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volume rock the four rock-fill dams perhaps kept down mr. Duryea. 
smaller amount than otherwise. His design very economical, and, 

more complete examinations show worse conditions the site 

than are now believed exist, should probably adopted its 

original, modified, form. 

The object yiew the Isthmian Canal Commission, however, 
was probably present plan which would worst conditions 
that might developed more thorough examinations, and the 
same time assume preliminary estimate cost high that 
would cover any reasonable plan which might finally adopted. 
While all efforts should made use more economical plan, such 
that Mr. Morison, was certainly only prudent and conserva- 


tive for the Commission adopt for their purpose the much higher 
cost their proposed design. 


valuable and instructive, and the United States Government decides 
complete the Panama Canal, Mr. Morison’s plan should adopted 
preference any other, account increased utility, minimum 
cost, least amount skilled labor required and completion the 
shortest time. His plan offers another great advantage, that can 
executed without the use pneumatic caissons. Pneumatic 
caissons are very objectionable when they must sunk unpre- 
cedented depth, tropical country, where the temperature 
seldom, ever, below 90°, and when, after the completion the 
work, better result has been obtained than another, and less 
drastic, method had been adopted. 

The object the Isthmian Canal Commission’s plan, far the 
writer can see, reduce the seepage much possible, con- 
structing earth dam, enclosing core-wall, which carried 
down bed-rock means pneumatic caissons. Admitting the 
possibility sinking caissons the required depth, must neces- 
sarily most difficult problem fill the space between them with 
impervious material. assumed, with reasonable certainty, 
that this can done only within certain limits; that say, 
depth will reached, below which the spaces between the caissons 
must left open and cause seepage fully great that which may 
occur through the dam proposed Mr. Morison. 

The nature the permeable strata, which cover the bed the 
valley considerable depth, the same the site the Isthmian 
Canal Commission’s dam and the one proposed Mr. Morison. 
Consequently, the same factors for calculating the velocity the per- 
colating water can used both cases, the length the percolation 
being the only variable quantity. Mr. Morison’s calculations show 
velocity 0.002 ft. per second under his dam, and seepage 
ft. per second. Assuming the length the strata through which 
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percolation will take place the Isthmian Canal Commission’s dam 
500 ft., the velocity the percolating water will 


500 

There are thirteen openings, each ft. wide, giving length 
ft. along the dam, through which seepage can pass without interrup- 
tion. order produce seepage cu. ft. per second, the depth, 
the percolating strata will found 

52d 0.0117 40, 
giving 65.7 ft. 

The elevation the bottom the core-wall 128. Conse- 
quently, the depth which the percolation must interrupted will 

This shows, beyond doubt, that order obtain the same 
result Mr. Morison, the Isthmian Canal Commission, after the 
caissons have been put place and the core-wall has been constructed, 
have Herculean task ahead them. they succeed solving the 
problem that far, they will have structure which will cost-$4 700 000 
more than Mr. Morison’s plan, will require great amount skilled 
labor, and will consume considerably more time its construction. 
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NATHANIEL EDWARDS RUSSELL, Am. Soe. E.* 
1902. 


Nathaniel Edwards Russell, son Charles and Louisa (Richard- 
son) Russell, was born Washington, C., February 24th, 1848, 
His father was clergyman, personal friend Abraham Lincoln, 
and delivered the sermon the funeral the murdered President. 

Mr. Russell’s education began the schools Washington, and 
then took practical course mechanical serving his 
time machine shops there. 

1867 entered. the Rensselaer Polytechnic Institute, and was 
graduated 1870, taking the degree 

His first position was that Civil Assistant Engineer under General 
Warren, Corps of: Engineers, A., his work being upon 
surveys and improvement rivers and harbors New England. 
Later, was transferred the Northwest, the same service, and 
Assistant Engineer, was charge the work establishing slack- 
water navigation the Fox River. also made numerous surveys. 
From May November, 1871, was charge the construction 
pile pier the harbor Menominee, Michigan. From November, 
1871, May, 1872, was the United States Engineers’ office 
Chicago, Illinois. From May November, 1872, was Assistant 
United States Engineer charge the lower section the Wisconsin 
River improvement, and from the latter date until July, 1875, was 
charge the detailed surveys and the construction the upper and 
lower sections the Fox River improvement. 

From September, 1875, February, 1876, Mr. Russell was As- 
sistant Engineer the construction the Albany and Greenbush 
Bridge. From July, 1876, January, 1882, was with the Wiley 
and Russell Manufacturing Company Greenfield, Massachusetts, 
designing and superintending the enlargement their plant. 

Mr. Russell was General Manager the Alleghany Coal and Iron 
Company, Richmond, Virginia, from January, 1882, March, 1883, 
and President that company from the latter date until July, 1885, 
and the same time General Manager the Henrico Coal Company, 
Richmond. 

practiced afterward consulting engineer, with headquarters 
Lansingburg, New York, designing and erecting bridges and roofs, 
among the latter being that Harmanus Bleeker Hall, Albany, 
New York. was also charge the construction the bridge 
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connecting the tracks the Utica, Clinton and Binghamton and the 
Utica and Black River Railroads, Utica, New York. 

For short time was Superintendent the works the Amer- 
ican Graphophone Company. 

From 1891 1894 was General Manager the Walter Wood 
Manufacturing Company, Hoosick Falls, Massachusetts, and, later, 
resumed his practice consulting engineer. 

July 1874, Mr. Russell married Miss Lucy Coleman Flack, 
daughter Mr. David Flack, Lansingburg, New York. 

His death occurred Lansingburg, New York, January 14th, 
1902, and resulted from fall alighting from electric car the 
summer 1891, his senses smell and taste remaining much im- 
paired after his recovery from severe illness following this accident. 
died after few moments intense suffering, followed several 
hours unconsciousness. leaves widow and one daughter. 

difficult express words the affection and esteem which 
were for Mr. Russell every one privileged know him. 
him his friends were truly with hooks steel,” and the an- 
nouncement his death made the world seem smaller each and all 
them. 

felt wish become conspicuous, professionally otherwise, 
but shrank from notice, rather than courted it. always under- 
valued his own ability, and worked zealously, intelligently and suc- 
cessfully from love the profession which adorned. thought 
action below the highest standard honor, kindliness, and gen- 
erosity was possible him, and every individual who knew him will 
endorse the absolute truth these words. deserved, ever man 
did, rank asa type the dignified Christian gentleman, able and ex- 

perienced engineer, man catholic and cultivated taste and reading, 
devoted husband and father, and staunch friend; and, rare com- 
bination all these qualities, his sorrowing friends will always remem- 
ber him. Every community which has lived has benefited his 
life and loser his death. 

Mr. Russell was elected Member the American Society Civil 
Engineers October 3d, 1888. 
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MINUTES MEETINGS. 


THE SOCIETY. 


April 2d, 1902.—The meeting was called order 8.45 
James Owen the chair; Charles Warren Hunt, Secretary; and 
present, also, members and guests. 


The minutes the meetings March 5th and 19th were approved 
printed the Proceedings for March, 1902. 

paper Marsden Manson, Am. Soc. E., entitled Brief 
History Road Conditions and Legislation California,” was pre- 
sented the Secretary and discussed Messrs. James Owen and 
George Tillson. 

second paper, Charles Wentworth, Am. Soc. E., 
entitled Line and Surface for Railway Curves,” was presented the 


Secretary, who also read communication the subject from James 
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Ballots for membership were canvassed and the following candidates 
were elected: 


MEMBERS. 


CHARLES ALDERMAN, Columbus, Ohio. 

CHARLES FREDERICK Sierra Mojada, Mexico. 

JOHN VENABLE Hanna, Springfield, Mo. 

Lewis Boston, Mass. 


MEMBERS. 


WASHINGTON ARMITAGE, Havana, Cuba. 
New York City. 

JoHN WALKER Jr., Kansas City, Mo. 
Detroit, Mich. 

BENJAMIN Jr., New York City. 
Fay, Boston, Mass. 
Gustavus Jr., Toledo, Ohio. 
Harry Dayton, Ohio. 

Epwin Fall River, Mass. 
ScHNEIDER, South Bethlehem, Pa. 
ALBERT Wapanucka, Ind. 
Stevens, Philadelphia, Pa. 
Henry Jr., Birmingham, Ala. 


The Secretary announced the election the following candidates 
the Board Direction April 1st, 1902: 


ASSOCIATE. 


Grand Rapids, Mich. 


JUNIORS. 


i q 

} 


MINUTES MEETINGS, 125 


The Secretary announced the subjects, adopted the Publication 
Oommittee, for topical discussion the Annual Convention.* 

The Secretary announced the death CHENEY, elected 
Fellow July 21st, 1870; died June 29th, 1901. 

The Secretary announced the appointment, the Board Direc- 
tion, the following Special Committee Rail Sections: 


Chairman; 


WEBSTER. 
Adjourned. 


April 16th, 1902.—The meeting was called order 8.40 
Emil Kuichling, Director, Soc. E., the chair; Charles 
Warren Hunt, Secretary; and present, also, 126 members and 
guests. 

paper Archibald Eldridge, Am. Soc. E., entitled ‘‘Is 
Unprofessional for Engineer Patentee?” was presented 
the and discussed Messrs. Samuel Whinery and James 
Owen. 

paper, Joseph Mayer, Am. Soc. E., entitled 
The Stiffening System Long-Span Suspension Bridges for Rail- 
way Trains,” was read title and discussed Messrs. Moisseiff, 

The Secretary announced the leading features the programme for 
the Annual Convention. 

The Secretary announced the death elected 
Member December 4th, 1895; died March 20th, 1902. 


Adjourned. 


THE BOARD DIRECTION. 
(Abstract. 


April 1902.—8.20 m.—Vice-President Schneider the chair; 
Charles Warren Hunt, Secretary, and present, also, Messrs. Briggs, 
Buck, Croes, Endicott, Knap, Pegram, Seaman and Wilgus. 

Action was taken completing the Special Committee report 
Rail Sections. 


Applications were considered, and various matters business 
detail transacted. 


One candidate for Associate and four for Junior were 
Adjourned. 


See page 127. 
See page 124. 
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ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving and 
Christmas Day. 


MEETINGS. 


Wednesday, May 7th, 1902.—8.30 this meeting, ballots 
for membership will.be canvassed, and paper George Webster 
and Samuel Tobias Wagner, Members, Am. Soc. E., entitled The 
Pennsylvania Avenue Subway and Tunnel, Philadelphia, Pa.,” will 
presented for discussion. 

This paper was printed the Proceedings for March, 1902. 


Wednesday, June 4th, 1902.—8.30 this meeting, ballots 
for membership will canvassed, and paper George Dillman, 
Am. E., entitled Proposed New Type Masonry Dam,” 
will presented for discussion. 

This paper printed this number Proceedings. 


Wednesday, September 3d, 1902.—8.30 m.—A regular business 
meeting will held. Ballots for membership will canvassed, and 
the Black Warrior, Warrior and Rivers, Alabama,” 
will presented for discussion. 

This paper printed this number Proceedings. 


ANNUAL CONVENTION 1902. 


The Thirty-fourth Annual Convention the Society will held 
Washington, C., beginning Tuesday, May 20th, 1902. 

programme has been arranged and its general features have been 
indicated circular which has been sent all members. 

The general arrangements for the Convention are the hands 
Committee the Board Direction, consisting the following: 


The following Local Committee Arrangements has been appointed 
the Board Direction: 


Chairman; 


| 
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TOPICS FOR INFORMAL DISCUSSION. 


The following topics have been selected for discussion: 


Topic No. 


contract work, either public private, prefer- 
able make separate contracts for the different 


branches trades involved, combine all under 
one general 


progress such manner ascertain unit 
costs each class work?” 


Topic No. ‘‘Is steel susceptible being made permanent 


Topic No.2. possible and desirable keep accounts work 


Topic No. ‘‘In view the numerous disasters caused the con- 


tracting channels, the damming small 
streams, should non-navigable streams under 
the control the National Government?” 


Topic No. Should the National Government undertake the con- 


struction and operation irrigation works?” 


ethics? so, how can such code estab- 


lished?” 
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ACCESSIONS THE LIBRARY. 


DONATIONS.* 


(From March 13th April 8th, 1902.) 
COMPRESSED AIR. 


Its Production, Uses and Applications, comprising the Physical 
Properties Air from Vacuum its Liquid State, its Thermo- 
Dynamics, Compression, Transmission and Uses Motive Power 
the Operation Stationary and Portable Machinery, Mining, Air 
Tools, Air Lifts, Pumping Water, Acids and the Air Blast 
for Cleaning and Painting, the Sand Blast and and the 
Numerous Appliances which Compressed Air Most Convenient 
and Economical Transmitter Power for Mechanical Work, Railway 
Propulsion, Refrigeration and the Various Uses which Compressed 
Air has been Applied. Gardner Hiscox, Cloth, 10x7 


ins., 822 pp., portrait, illus. New York, Norman Henley Co., 


The author states the preface that the application compressed air for 
doing mechanical work recent date that the design and construction any 
the most useful machines operated compressed air rest upon empirical rather than 
scientific formulas. one the objects the present volume make available 
the ascertained facts experimental research atmospheric phenomena, and, far 
possible, the fundamental basis upon which such ascertained facts securely rest. 
addition the consideration the properties air when simply compressed above 
the ordinary the atmosphere, the work includes also consideration the 
properties air below atmospheric pressure. large number illustrations are 
given show the salient features the latest and best designs, including portable 
machines and individual and special tools for lessening manual labor and increasing the 
output work. The work includes consideration the hygienic problems involved 
caisson work, and the use compressed air for purposes with the 
physical and thermo-dynamic problems connected therewith. 


THE EARNING POWER RAILROADS. 


With Tables Showing Facts Earnings, Capitalization, Mileage, 
etc., One Hundred Railroads the United Canada. 


Floyd Mundy. Cloth, 8x5} ins., 190 pp. New York, Floyd 
Mundy, 1902. $2.00. 


the introductory stated that this volume treats alone and the 
most and tentative manner the earning power railroads, and deals not 
all with the traffic resources and the financial and physical condition. intended 
helpful guide investors. consists number short chapters Income 
Account, Operating Expenses, Maintenance Expenses, Maintenance Way, Mainte- 
nance Equipment, Conducting Transportation and General Expenses, The 
Ratio, Fixed Charges, and Stock Outstanding its Relation Earning Power, follow 
tables and notes relating specific railroads the United States and Canada. 


THE BLOCK SYSTEM SIGNALING AMERICAN RAILROADS. 


The Methods and Appliances Used Manual and Automatic Block 
Signaling, also Descriptions Hand Operated and Power Operated 
Interlocking Machines. Braman Adams. Cloth, 234 
pp., illus. New York, The Railroad $2.60. 


This book revised edition American Practice Block issued 
ten years ago. The matter has been entirely rewritten. Nearly every mechanical 
electrical device described the former work has been improved superseded, and the 
bulk the book taken the numerous modifications and improvements which 
have been made since 1890. The aim has been the subject from practical 
standpoint; show well-approved practice, rather than ideals orexperiments. History 
touched upon only incidentally. There have been added brief descriptions the 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 
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types interlocking machines used America. these descriptions, 
hose the mechanical features block signaling, the purpose has been show the 
methods working, rather than details material construction. The Contents are: 
The Telegraph Block System, Pennsylvania R.; The Telegraph Block System, Erie 
R., Chicago, Burlington Quincy R.; The Telegraph Block System Single Track, 
Chicago, Milwaukee St. Paul Ry.; Single-Track Blocking, Erie R., Wabash 
Atchison, Topeka Santa Ry.; The Manual 
System, New York, New Haven Hartford R.; Controlled Manual. The Electric 
Train Staff; Automatic Block Signals—-Clock-Work Apparatus, Enclosed Disk Signals; 
Automatic Block Signals Single-Track, Cincinnati, New Orleans Texas Pacific 
Electro-Pneumatic Automatic Block Signals; Automatic Block Signals—The 
Electric Semaphore; Three-Position Automatic Block Signals, Pittsburgh, Fort Wayne 
Chicago Conclusions, Statistics; The Saxby and Farmer Interlocking Machine; 
The Johnson Interlocking Machine; The Westinghouse Electro-Pneumatic Machine; The 


Low-Pressure Pneumatic Machine; The Taylor Electric Machine. There index 
four pages. 


PRACTICAL CALCULATION DYNAMO-ELECTRIC MACHINES. 


Manual for Electrical and Mechanical Engineers and Text-Book 
for Students Engineering, Machinery. 


Enlarged. ins., 727 pp., illus. New York, 
trical World and Engineer, 1902. $3.00. 


has been the aim the author preparing this volume develop entirely prac 
tical treatise dynamo-calculation,the treatment the subject being based upon results 
obtained practice and therefore giving such practical experience. There are more 
than hundred original tables and nearly five hundred formulas derived from the data 
and tests over two hundred modern dynamos American well English make. 
Although intended asa text-book for students and manual for practical dynamo 
designers, believed that any one possessing fundamental knowledge arithmetic 
and algebra will able, means this work, successfully calculate and design any 
kind continuous-current dynamo. The formulas prepared that the results 
are obtained inches, feet, pounds, but the tables are given both for the English 
and metric systems. The Contents are: Physical Principles Dynamo-Electric Ma- 
chines; Calculation Armature: Calculation Flux; Dimensions Field- 
Magnet Frame; Calculation Magnetizing Force; Calculation Magnet Winding; 
Efficiency Generators and Motors, Designing Number Dynamos Same Type, 
Calculation Electric Motors, Unipolar Dynamos, Motor-Generators, etc., and Dynamo. 
Practical Examples Dynamo Calculation; Tables Dimensions Modern 
Dynamos; Wire Tables and Winding Data; Localization and Remedy Troubles 
Dynamos and Motors Uperation. There index twenty-three pages. 


ELECTRIC GAS LIGHTING. 


How Install Electric Gas Igniting Apparatus Including the 
Jump Spark and Multiple Systems for Use Houses, Churches, Thea- 
tres, Halls, Schools, Stores any Large Buildings; also the Care and 
Selection Suitable Batteries; Wiring and Repairs. Norrie 


(Norman Schneider). Cloth, 101 pp., illus. New 
York, Spon Chamberlain, 1901. $0.50. 


The preface states that the object this book enable any one possessing ordi- 
nary mechanical ability construct much the apparatus used for igniting gas 
very complicated devices, nor does necessitate deep knowledge electrical matters 
for its installation. The Contents are: Introductory Remarks; Multiple Gas 
Connections and Wiring; Primary Coils and Safety Devices; Lighting Large Build- 
ings; How Select Batteries for Gas Lighting. ere index three pages. 


WATER-TUBE BOILERS. 


Based Short Course Lectures Delivered University Col- 


ins., 213 pp., illus. New York, Van Nostrand Company, 
1901. $3.00. 


The author states the preface that the issue this book its present form 
due the want short practical work reference water-tube boilers for students 
and engineers; that has retained, more less, the form the lectures, but that they 
have been revised and adapted far possible their present purpose. attempt 
has been made deal with the subject exhaustively great detail, the scope hav- 
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ing been confined the following topics: historical description the better- 
known types tubulous boilers, from the early attempts the present day. The 
consideration the general principles underlying the construction steam boilers, 
but dealing with them only far they immediately concern water-tube boilers. 
discussion the principles underlying the circulation the water and the 
gases. Short description the better-known types water-tube boilers. Boiler 
mountings and accessories. Weight and space occupied. Advantages and disad- 
vantages this type boiler. appendix gives the Interim Report. the Commit- 
tee, appointed the Lords Commissioners the Admiralty, consider certain 
questions respecting modern types boilers for naval purposes. There index 
nine pages. 


SOME DETAILS WATER-WORKS CONSTRUCTION. 


William Billings. Third Edition. Cloth, 6ins., pp., 
illus. New York, The Engineering Record, 1898. $2.00. 


volume consists series articles which were originally 
The Engineering Record. The writer states that has endeavored brief and 
practical. having especially mind those who have had little experience actual 
construction and who desire information and suggestion upon the simplest details. 
The headings chapters are: The Distributing System; Field Work; Trenching and 
Pipe-Laying; Pipe-Laying and Joint-Making; Hydrants, Gates, and Specials; Service- 
Pipes; Service-Pipes and Meters; Notes the Construction about Two Miles 16-Inch 
Water-Main; Tables Cost. 


FURNACE DRAPT. 


Its Production Mechanical Methods. William Wallace 
Christie, Am. Soc. Cloth, ins., pp., illus. Pub- 
lished the Author, Paterson, $0.50. 


presenting this monograph the public the author has made claim for its 
completeness nor for his infallibility, but only that has given the reader some 
concerning mechanical draft convenient form for reference. Some the 
material has already appeared the Engineering Magazine. There index two 
pages. 


PLANE SURVEYING. 


Text and Reference Book for the Use Students Engineering 
and for Engineers Generally. Paul Nugent. Cloth, ins., 
577 pp., plates, illus. New York, John Wiley Sons, 1902. 


The arrangement the topics this work the order which has seemed 
easiest teach them, due regard being had completeness under each head, rather 
than classification under the subdivisions the subject. Special attention called 
the treatment the adjustments instruments the methods descriptive geom- 
etry, the chapter telescopes, and the forms for systematic arrangement computa- 
tions. The Contentsare: Introduction; Linear Measuring Range Poles; 
Chain Surveying; Compass and General Surveying; The Telescopes Surveying Instru- 
ments; Leveling; Transit Surveying; The Planimeter and the Slide Rule; Topographical 
Surveying; Hydrographic Surveying; Mine Surveying; The Solar Instruments; The 
Public Lands.—Resurveys; Problems; The Cyclotomic Transit; The Restoration Lost 
Obliterated Corners and Subdivision Sections; Photo-topographic Methods and 
Instruments. There index five pages. 


SEWAGE AND THE BACTERIAL PURIFICATION SEWAGE. 


Samuel Rideal. Second Edition. Cloth, ins., 308 
New York, John Wiley Sons, 1901. $3.50. 


The author has endeavored treat this subject from the view point that all 
for the purification sewage bacterial processes must based upon the theory 
the bacterial changes, far they have been studied. preparing the second edition, 
the entire work has been revised, and much further knowledge added, both theory 
and practice, the remarkable development bacterial treatment sewage. Parts 
the earlier edition have been condensed make room for fresh matter, the aim has 
been convey space much information possible. The Contents are: 
Characters Sewage, and Primary Methods Disposal; emical Analyses Sewage 
and Bacteria Occurring Sewage; Chemical Changes Produced Bacteria; 
Irrigation and Sewage Farms; Subsidence and Chemical Precipitation: Sterilization; 
Bacterial Purification; Agricultural Value Bacterial Effluents; Distribution and Dis- 
tributors; Trade There index tweive pages. 
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REVIEW AND TEXT THE AMERICAN STANDARD SPECIFICATIONS FOR 
STEEL. 


Adopted August, 1901, the American Section the Inter- 
national Association for Testing Materials. Albert Ladd Colby, 
Second Edition, Rewritten and Containing the Revised Text the 
Standard Cloth, 5ins., 103 pp. Pa., The 


Chemical Publishing Company, 1902. $1.10. (Donated the 
Anthor.) 


The introduction states that drawing these standard specifications the Com- 
mittee was conservative, and included, the main, only such requirementsas has been 
proved practice value essential determining whether not the 
material suited for the purpose intended. The specifications were adopted repre- 
senting the American practice to-day. They are not intended cover every specific 
purpose, but believed that they will serve for the majority uses which steel 
applied, and that they can modified suit particuiar requirements without 
departing materially from the standard form and practice recommended. addition 


the text the specifications, the work contains the reasons governing the Com- 
mittee its decisions. 


WATER AND WATER SUPPLIES. 


John Thresh. Third Edition, Enlarged. Cloth, 


ins., 527 pp., illus. Philadelphia, Blakiston’s Son 
Co., 1901. 00. 


The main object this work place within the reach those interested 
public health the information requisite for forming opinion whether any 
supply proposed supply water sufficiently wholesome and abundant, and 
whether the cost reasonable. does not pretend treatise Engineering, 
yet hoped that contains sufficient detail enable anyone consider intelligently 
any scheme for supplying community with water. The author has embodied 
various chapters the experience gained large rural districts where his schemes have 
been carried successful completion. The last chapter gives brief résumé the 
law relating water supplies. The chapter headings are: Water, Its Composition, 
Properties, etc.; Rain and Rain Water; Surface Water; Subsoil Water; Natural Spring 
Water; Deep-Well Waters; River Water; Quality Drinking Impure Water 
and Its Effect upon Health; The Interpretation Water Analyses; The Pollution 
Drinking Water; The Self-Purification Rivers; The Water the 
Large Scale; Domestic The Softening Hard Water; Water 
Required for Domestic and Other Purposes; Selection Sources Water Supply and 
Amount Available from Different Sources; The Protection Underground Water 
Supplies; The Protection Surface-Water Supplies; Wells and Their Construction; 
Pumps and Pumping Machinery; The Storage Water; The Distribution Water; 
The Law Relating Water Supplies; Rural and Village Water Supplies; Water 
Charges. There index twenty-nine pages. 


SHOP AND ROAD TESTING DYNAMOS AND MOTORS. 


Practical Manual for the Testing Floor, the Car Barn and the 
Road. Eugene Parham and John Shedd. Cloth, ins., 


627 pp., illus. New York, Electrical World and Engineer, 1901. 


This work has two-fold object: give complete theory the commercial 
testing floor, far relates direct-current machines, and the applications 
manual that shall enable them their own repair work and consequent testing. The 
first part the book devoted such fundamental and preliminary conceptions 
are needed help those unacquainted with the general theory. The second treats 
the testing and use instruments. The third part takes detail the tests 
dynamos and motors. All examples and illustrations are taken from personal experi- 
ence. this, the second edition, the scope the work has been extended include 
street-car equipment and The authors have endeavored this strictly 
practical and the same time aid the reader obtaining comprehensive grasp 
the principles involved. The headings chapters are: Elements the Dynamo; Ele- 
ments the Motor; Ohm’s Law; Measurement Current; Measurement Electromo- 
tive Force; Measurement Resistance; Measurement Insulation; The Series Machine; 
Shunt and Compound-Wound Machine; The Machine--General Tests; 
fiscellaneous Tests; Grounds the Line; Motor Testing; Installation 
Car Equipment Tests; Car Equipment Tests. There index seven pages. 
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The following gifts have also been received: 


Alexandria, Ind., City Civ. Engr. specif. 

Am. Soc. Mech. Engrs. pam. 

Assoc. Amicale des Anciens 
Centrale des Arts Manufac- 
tures. vol. 

Bay City, Mich., Board Water-Works. 


pam. 

Canada Southern Ry. Co. pam. 

Chicago, St. Paul, Minneapolis Omaha 
Ry. Co. pam. 

Church, George Ear!. 

Columbia Univ. 

Concord Montreal Co. pam. 

Connecticut River Co. bouad vol., 


Croes, James vol., nos. 
Cumberland Valley Co. pam. 
Elgin, Joliet Eastern Ry. Co. pam. 
Field Columbian Museum, Chicago, 
bound vol. 
Fitchburg Co. pam. 
Fort Worth Denver City Ry. Co. 


pam. 


Merriman, Mansfield. pam. 
Milne, Peter. 


pam. 
Minneapolis, Minn., City Engr. 
Mobile Ohio Co. pam. 


New Jersey Commr. Pub. Works. 
bound vol. 

New London Northern Co. 

New Zealand-Mines Dept. 

North Carolina State 


pam. 

Richmond, Fredericksburg Potomac 
Co. pam. 

Roadmasters’ and Assoc. Amer- 
ica. 

St. Louis Merchants’ Exchange. vol. 

St. Paul., Minn., Board Water Commrs. 


pam. 
Scofield, 1pam. 
Mass., Water 
Commrs. 
Stevens Inst. Technology. pam. 
Thomas Clarkson Memorial School 


pam. 
pam. 
bound vol. 


Board 


Grand Rapids Indiana Ry. Co. Technology. 


Great Britain-Patent Office. pam. Dept. ‘Agriculture. 
Harvard Univ. vol. Geological Surv. bound vol. 
Hayes, John. pam. Naval Observatory. bound vol. 


Hocking Valley Ry. Co. pam. 

Agricultural Exper. Station. pam. 


U.S. War Dept. bound vol., vol., 


specif. 
Waltham, Mass., Water Dept. 
West Virginia Central Pittsburg Ry. Co. 


pam. pam. 
Keating. Edward pam. Worcester Polytechnic Inst. vol. 
Lansing, Ten Eyck. pam Yale Univ. 


Madras Pub. Works Dept. bound vol. 

vol. 


Yazoo Mississippi Valley Co. 


am. 
Youkers Board Water Commrs. pam. 
Unknown donor. pam. 


PURCHASE. 


Outlines Electrochemistry. Harry Jones. New York, 


The Electrical Review Publishing Co., Van Nostrand Company, 
1901. 


Practical Marine Engineering for Marine Engineers and Students, 
with Aids for Applicants for Marine Engineers’ Licenses. William 
Durand. New York, Marine Engineering, Inc., 1901. 


Machines Vapeur Machines Thermiques Diverses. 


Par 
Dejust. Paris, Ch. Dunod, 1899. 


Directory the Iron and Steel Works the United States, 
Embracing Full List the Blast Furnaces, Rolling Mills, Steel 
Works, Rail Mills, Structural Mills, Plate and Sheet Mills, Steel Cast- 
ing Works, Tinplate Works. Wire-Rod Mills, Cut-Nail Works, Wire- 
Nail Works, and Forges and Bloomaries, with Full Particulars Equip- 
ment, Products, Ownership, Officers, and All Recent Consolidations, 
Which Added Complete List the Iron and Steel Works Canada. 
Compiled and Published The American Iron and Steel Association. 
Fifteenth Edition. Corrected December Philadelphia, 
The American Iron and Steel Association, 1901. 
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Statistics the American and Foreign Iron Trades for 1897, 1899 
and 1900; Annual Statistical Report the American Iron and Steel 
Association, Containing Complete Statistics the Iron and Steel 
Industries the United States for 1897, and 1900 and Preceding 
Years; also Statistics the Iron Ore, Coal, Coke, and Shipbuilding 
Industries the United States, and Imports and Exports Iron 


and Steel and Iron Ore. vols. Philadelphia, The Iron and Steel 
Association, 


The Anthracite Coal Industry, Study the Economic Condition 
and Relations the Forces the Development the 
Anthracite Coal Industry Pennsylvania. Peter Roberts. With 
Introduction Sumner. New York, The Macmillan Com- 
pany; London, Macmillan Co., Ltd., 1901. 


New Pronouncing Dictionary the Spanish and English Lan- 
guages. Compiled Mariano Cadena. Revised 
and Enlarged Edward Gray and Juan Iribas. First Part: 
Spanish-English. New York, Appleton Company, 1901. 


Handbuch der Ingenieurwissenschaften. Leipzig, 
Wilhelm Engelmann, 1902. 


United States Official Postal Guide, January, 1902. Philadelphia, 
George Lasher, 1902. 


International Railway Congress. Sixth Session. Paris, Septem- 


ber, 1900. Proceedings (English Edition.) Vol. 1-2. Brussels, 
Weissenbruch, 1901. 


Beitrag, zum derzeitigen Stande der Abwasserreinigungsfrage mit 
besonderer der biologischen Reinigungsverfahren. 


Von Prof. Dr. Dunbar, Dr. Thumm. und Berlin, 
Oldenbourg, 1902. 


SUMMARY ACCESSIONS. 
March 13th April 8th, 1902. 
Donations (including duplicates and numbers, complet- 


ing volumes 356 
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MEMBERSHIP. 
ADDITIONS. 
Brown, WENDELL Assoc. 
Engr., The King Bridge Co., Cleveland, Ohio. 


Cary, Epwarp 
City Engr., City Hall, Troy, Y......... 
WILLIAM, 
Lock Box 217, Memphis, 
Div. Engr., Metropolitan Water and 
Board, Ashburton Boston, Mass..... 
City Surv., City Hall, Elizabeth, 
Gen. Mgr., Buenos Aires Western Ry., Casilla No. 741, 
Buenos Aires, Argentine 
Engr. Office, Chattanooga, Tenn 


ASSOCIATE MEMBERS. 


Granite Bldg., St. Louis, Mo.............. 


BENJAMIN Jr. 


Care, Jacobs Davies, 128 Broadway, New York 


DERLETH, CHARLES, Jr., 


Prof. Civ. Eng., State Univ. Colorado, 


Fay, 
Asst. Engr., Eng. Dept., City Hall, Bost un. 


Asst. Engr., Pennsylvania Water Co., 701 Wood St., Sta- 
GILMAN, 
Asst. Engr., Testing Station, Spring Garden Water- Works, 
Asst. City Engr., 261 East Eleventh Ave., Columbus, Ohio. 
Harry 
First Asst. City Engr., 421 Summers St., Dayton, Ohio.. 
GILLINGHAM, 
732 Society for Savings, Cleveland, Ohio 


[Society 


Date 
Membership. 


Oct. 1895 
March 1902 
April 1902 


March 1902 


Dec. 1898 
April 1902 
Oct. 1900 
April 1902 
Jan. 1902 
Feb. 1902 


March 1902 


May 31, 1898 
April 1902 


April 1902 


Feb. 1898 
March 1902 


Oct. 1894 
April 1902 


March 1902 


1902 
April 1902 
April 1902 


March 1902 
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Date 
Membership. 
Asst. Engr., Reservoir Comm., City Hall, Fall River, 


JoHN 


Box 199, Santiago Cuba, Cuba 
Lewis 


Engr., Berlin Plant, American Bridge Co., East Berlin, 


Jr., Jun. Jan. 1899 
233 Broome St., Wilmington, Del............ Assoc. 1902 
Instr., Dept. Civ. Eng., Lehigh Univ., South Bethle- 
Stevens, Jun. April 1897 
1810 Diamond St., Philadelphia, Pa.......... Assoc, April 1902 
Asst. Engr., New York Continental Jewell Filtration Co., 
Hudson and Sussex Sts., Jersey City, April 1902 
JUNIORS. 
Care, Sundstrom Stratton, Contrs., 143 Liberty St., 
CHANGES ADDRESS. 
MEMBERS. 
FREDERICK Engr. and Hawaiian Eng. 


Constr. Co., Ltd., Honolulu, 
ARENTZ, FREDERICK Engr., The Joliet Bridge Iron Co., 


821 Oneida St., Joliet, 
Barr, NEFF 


Mech. Supt., Erie R., Meadville, Pa. 

BLACKWELL, CHARLES Mount Lookout, Station Cincinnati, 
Ohio. 

Boaas, MARSHALL........... Chf. Engr., Oakland Transit, Oakland, 
Cal. 

BRENDLINGER, PETER Engr. and Contr., Room 1007, Arcade 
Bldg., (Res., Narberth), 
Pa. 

Poindexter, Louisa County, Va. 

Asst. Gen. Supt., North Works, Illinois 


Steel Co., Wabansia Ave., Chicago 


(Res., 1732 Chicago Ave., Evanston), 


Cons. Engr., Room 16, Nat’l Ger. Am. 
Bank Bldg., St. Paul, Minn. 
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York City. 

AUGUSTINE LEE............. Civ., Hydr. and San. Engr., 542 Ran- 
dolph Bldg., Memphis, Tenn. 


treal, Que., Canada. 
Engr. and City Surv., 2016 Boston 
Road, West Farms New York 


City. 
CALVIN Engr. Sewer Div., Rapid Transit 


Comm., Astor Pl. (Res., 
Fifth Ave.), New York City. 

New York City. 


Mex. 

JoHN 2937 Olive St., St. Louis, Mo. 

Engr., 209 High St., Canton, 
Ohio. 

100 William St. (Res., Hotel Wellington, 
Seventh Ave., near 55th St.), New 
York City. 

3820 Warwick Boulevard, Kansas City, 
Mo. 

Moran, Nassau St., New York City. 

Morrison, HENRY PRENTICE.......... Broadway and Forest Ave., West New 
Brighton, 

CHARLES ADELBERT........... Prin. Asst. Engr., Ry. 
Co., Junta, Colo. 

Norton, ALBERT Div. Engr., Wheeling Div., 
R., Wheeling, Va. 

Ness Ave., San Francisco, Cal. 

CHARLES Lt. Col., Corps Engrs., A., 
Army Whitehall St., New 
York City. 


politan Blk., Seattle, Wash. 


Cons. Engr., 417 Pine St., St. Louis, 
Mo. 

Pulaski Ave., Germantown, Phila- 
delphia, Pa. 

Harrison St., Wilmington, Del. 

Albany, 
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ASSOCIATE MEMBERS. 


Barnes, GRANT........ Insp. Constr. Work, Illinois 
Geneseo, 


Bascom, Harry Bascom), South Seventh St., 
Allentown, Pa. 

ALFRED Brown Palace Hotel, Denver, Colo. 

CHURCHILL............. Asst. Engr., Aroostook Constr. Co., 
Fort Kent, Me. 

JENCKES, LAWRENCE 1038 Murray Hill Ave., Pittsburg, Pa. 

boanga, Mindanao, Philippine Is- 

lands. 

JOHN Care, Boston Bridge Works, East Cam- 
bridge, Mass. 

York City. 

Works, Municipal Bldg., Brooklyn, 

...2120 Park Row Bldg., New York City. 

New York City. 

BURNHAM.......... Contr. Mgr., American Bridge Co., 
State St., Boston, Mass. 

SPENCER Eagle Hotel, New Berlin, 

CHARLES Harvard Club, West 44th St., 
New York City. 

ASSOCIATE. 
WILLIAM Care, American Bank, Durango, Mexico. 
JUNIORS. 

CLEAVER, Prrson Broadway and Oak St., Morris Park, 
Long Island, 

102 Wilson Ave, Columbus, Ohio. 

WALTER Engr. and Contr., 1135 Broadway, New 
York City. 

Lock Box 53, Crafton, Pa. 

Parker, CHARLES FREDERIC........ Cia. Minera Peuoles, Mapimi 
Coah, Mexico. 

TYRRELL, WARREN Care, Maule, Hannah Co., Chemical 
Bldg., St. Louis, Mo. 

Room 521, Grand Central Station, New 


York City. 
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WELTON, BENJAMIN FRANELIN ........Care, Phoenix Bridge Co., Phoenixville, 
Pa. 

874 Broadway, New York City. 


NATHANIEL Elected Fellow June 1870; died 
June 29th, 1901. 
Member Dec. 4th, 1895; died 


March 20th, 1902. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(March 13th April 8th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


(1) Assoc. Eng. Soc., 257 South 
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Lake Shore” Type Tandem Compound Locomotive, Chicago Great Western Railway.* 


(25) Apr. 
The Water Question (for Locomotives). (25) Serial beginning Apr. 
Combination Concrete and Steel Railway Ties.* (13) Apr. 
Freight Locomotives for the Atchison, Topeka Santa 
Elasticity Draft Gear. (Abstract paper presented Parke before-the Ry. 
The Extension the Orleans Railroad Paris.* (14) Apr. 
Wide-Firebox Consolidation Locomotive, Norfolk Western Ry.* (18) Apr. 
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Composite Structures.* (11) Mar. 21. 

Jersey City Concrete Factory Building.* (14 Mar. 
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PROPOSED NEW TYPE MASONRY DAM. 


‘ 
PRESENTED JUNE 4TH, 1902. 


Strains masonry dams have been analyzed many investigators, 
that definite requirements must fulfilled before any proposed 
plan will receive consideration the engineering profession. These 
may stated briefly follows 


1.—The dam must not overturn. 


2.—The dam must not sustain intensity pressure beyond 
safe and known limit. 


3.—The dam must not slide its base. 


4.—No possible condition must develop tension any part the 
masonry. 


the purpose this article suggest new type dam, 
according these requirements, far they are reasonable, which 
will contain less masonry, for the same factors safety, than any 
the recognized types.” 

The theory which all investigators, from Sazilly Wegmann, 
have based their profile sections that, the stability one section 
being proven, uniform construction that section would insure the 
stability the whole. While this unquestionably true, does not 
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follow that uniformity section necessary stability. The 
writer will strive show this article that more stable and 
economical dam can built the form buttressed wall, 
properly proportioned or, the proposed type can considered 
series short, arched dams between piers shaped 
economical material, and with sufficient factors safety. 

There principle hydraulic construction which too fre- 
quently ignored. is, construct one water-tight surface and build 
the remainder support that surface. The attempt 
stop leakage that has gotten through such surface frequently cause 
failure. there leakage seepage through the upper face 
dam any the standard types, the formulas for stability are 
founded error. ‘The upper face must tight, the computed 
line pressure, when the reservoir full, wrong. John Van 
Buren, Am. Soc. E.. recognized that seepage under the founda- 
tion would also upset the calculations the analysts the standard 
type” dams, but proposed remedy another uniform-section type, 
very much heavier than any them.* 

While these criticisms also apply the proposed type, the com- 
paratively thin parts allow this seepage through the upper face 
escape before penetration beyond known point the masonry, and 
the seepage under the foundation can escape between the buttresses 
without exerting dangerous upward the base. either 
case, the point leakage can more easily located. 

The writer does not want understood advocating leaky 
dams; but, most the dams the world are leaky, the possibility 
leaks should not neglected, and their possible effects should 
reckoned with. 

Infinite variety may result the application these principles. 
One computation will made here show the method and the sim- 
plicity the mathematics involved. The solution equations 
above simple ones necessary. The portions between buttresses will 
made parabolic horizontal section, which will avoid all re-entrant 
angles, introduce the strongest arch support the greatest pressure, 
and, finally, easier computation than any other form known 
the writer. The crest will made one-tenth the height, agree 
with the crests types,” approximately. The up-stream 
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face will vertical, though more intricate mathematics involved 
giving batter. The line the arch vertices will vertical, 
though batter this and the up-stream face would result addi- 
tional economy material. The profile the buttress faces will 
The width the buttresses the face will battered 
uniformly from the crest, the amount batter being matter com- 
putation. 

Let length one section the dam, from center center 
buttresses 

Let depth from crest, height dam 


Let buttress batter, that width buttress. Consider 
the buttresses first (see Figs. and 2). 


SECTION THROUGH BUTTRESS, PLAN OF BUTTRESSES, 
Fie. 1. Fie. 2. 


Area Horizontal Section. 
Volume from Crest. 


Center Gravity Horizontal Area from (see Fig. 1). 


Take moments about OY. =the distance the center 


gravity from OY. 


w+4by Cee (3) 


Center Gravity Volume from OY. 
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Now add face this pier buttress, uniform thickness, 
Center Gravity Face and Buttress, Horizontally from 


Take moments about 


160 


This down stream from the up-stream toe distance 
160 x 3 + 5 by eee ee eee (8) 
The weight masonry its volume multiplied its specific 
gravity. For purposes comparison, the specific gravity assumed 
will the same that used Edward Wegmann,* Am. Soe. 
E., 24. 


(Both (9) and (10) are terms cubic feet water.) 

The Resultant Forces.—When the reservoir full, the resultant 
forces the form where and are the usual 
(except that positive down- 


Fig. 3.) 


Equation (7)], 


thus, (481 840 


900 
and the equation the resultant becomes 


Design and Construction Dams, Including Masonry, Earth, Rock-fill, and 
Timber Structures, also the Principal Types Movable Fourth edition, 1899. 
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This intersects the base, 

This stream from the down-stream toe distance 


1120 (3 w + 5 by) 60 6 


SECTIONS THROUGH BUTTRESSES DAMS FROM 200 FT. HEIGHT, 
SHOWING LINES 


Intensity Pressure.—With both dam and foundation rigid, the 
intensity pressure either toe the average pressure multiplied 
the fraction the numerator which four times the width the 
base minus six times the distance the center pressure from the 
toe, and the denominator which the width the base. this 


case, applies the up-stream toe, but the factor must 


! 
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applied the lower toe, because the pressure borne length 
toe instead The average intensity pressure the 
weight divided the base, 
When the reservoir empty, the intensity pressure the upper 
toe 
3267 
When the reservoir full, the intensity pressure the lower 
toe 


With these formulas, substituting any desired value for the 


maximum intensity pressure, the ratio can obtained. 


should taken make good proportion with the height the 
structure, then can calculated. These weights and pressures are 
all given terms cubic feet water, that the maximum inten- 
sities should the same units. 

Sliding the Base.—The angle the resultant with the vertical 
the angle friction necessary stability. Call this Then 
tan. the coefficient friction necessary prevent sliding any 
horizontal base. Or, [see equations (9), (10) and (11)], 


Explanation Table No. 


For reasons given below, will taken Table No. 


Equation (2) gives the volume buttress. This, added the face, 
the volume the dam for length that the volume per 


foot length will 
Column Table No. gives this. 
Equation (16) gives the intensity pressure the lower toe when 
the reservoir When 1000, this becomes, tons 


The formula for maximum intensity pressure when the reser- 
voir full (taken, far, agree with Wegmann’s hypothesis), 
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only the vertical component that intensity. The actual pressure 
the weight multiplied sec. a(see Equation 17), and borne ona 
base which the base far considered multiplied cos. Thus, 
the intensity pressure above computed should multiplied 
the square sec. for the actual intensity pressure. This 
given Column 

Equation (15) gives the intensity pressure the upper toe when 


the reservoir empty. When 1000, this becomes, tons 


The distance from the lower toe the point the base cut 
the resultant weight and pressure given Equation (13). When 
1000, this becomes, feet, 140 (600 which given 
Column 

Similarly, the horizontal distance the upper toe from the center 
gravity given Equation (8). When 1000, this becomes, 


TABLE No. 
DISTANCE FROM 
PER Foor. PRESSURE 
Full. plied Empty. Full. Empty. 
sec.? a, | 
(2) (3) (4) (5) (6) (7) (8) 
| | 
110.2 5.47 8.78 1.05 12.47 4.35 
252.0 5.62 8.91 1.61 6.68 3.35 
056.0 6.06 9.30 3.38 0.7305 3.36 
80 1 934.2 6.35 9.57 4.66 49.35 19.73 0.7 | 3.36 
484.0 6.50 5.33 55.44 22.60 0.6987 3.37 
100 6.65 9.80 6.02 61.51 25.53 0.6888 3.37 
110 6.79 9.92 6.72 28.55 0.6791 3.37 
120 4 608.0 6.94 10,04 7.45 73.59 31.62 0.6696 | 3.38 
130 483.1 7.09 10.18 8.19 79.61 34.77 0.6605 3.38 
140 446.2 8.95 37.98 0.6515 3.38 
150 7.38 91.61 41.25 0.6428 3.39 
160 647.1 10.56 10.58 44.58 0.6344 3.39 
890.2 7.68 10.69 11.35 0.6262 3.39 
180 232.0 10.81 12.19 109.51 51.40 3.40 
190 675.1 7.97 13.02 115.46 54.99 0.6103 3.40 
200 222.2 8.12 11.07 121.39 58.44 0.6027 3.40 
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Column gives the coefficient friction necessary stability. 
See Equation (17). 
which, 
with these assumptions, becomes 3.3367 0.0034 being always more 
than 3.33, and increasing slightly with the height thedam. This 

permission Mr. Edward Wegmann, some his figures will 
given for comparison. Where possible, his hypotheses have been 


The factor safety against overturning 


adopted with this view. has been taken 000 agree with 


his maximum intensity pressure for 200-ft. dam. 


TABLE No. 


Specific gravity 2.33 2.38 
olume per foot length...... 830.7 cu. ft. 722.2 cu. ft. 
Maximum pressure, reservoir 3.58 tons. 5.91 tons. 
Coefficient friction necessary....... 0.64 0.74 
Coefficient against overturning............. 2.00 3.35 
ow? 
Specific gravity 2.33 2.33 
olume per foot 3322.7 cu. ft. 8111.1 cu. ft. 
Maximum pressure, reservoir full......... 7.16 tons. 6.65 tons. 
Coefficient friction 0.64 0.69 
Coefficient against overturning..... 2.00 
Maximum pressure, reservoir 8.13 8.12 tons. 
Coefficient friction 0.56 0.60 
Coefficient against overturning............... 8.20 
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This comparison not made order criticize Mr. Wegmann 
more than analysts, but because his figures are reached after 
digest those most previous writers, and show points betterment 
overthem. before stated, the criticism aimed the assumption 
that, because uniform construction safe profile insures safe 
structure, uniformity either necessary economical. 

The quantity masonry this proposed type always less than 
uniform-profile types. 

The maximum intensity pressure when the reservoir full 
more for low dams, less for high dams, but never reaches the high 
pressures Mr. Wegmann’s No. 

The maximum intensity pressure when the reservoir empty, 
150 ft. height, less. Above that height, more. The 
vertical line from the center gravity falls always above the middle 
third. The writer has never been able see the reason for requiring 
fall inside the does not fall dangerously near the 
upper toe. foundation yielding, construction flimsy, that 
wall, braced one side with substantial buttresses, which would 
fail when not subjected side pressure, hardly considered 
the catalogue dam possibilities. 

The factor safety against overturning greater the proposed 
type. 
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any its publications. 


IMPROVEMENT THE BLACK WARRIOR, 
WARRIOR AND TOMBIGBEE RIVERS, 
ALABAMA. 


PRESENTED SEPTEMBER 3D, 1902. 


GENERAL CHARACTERISTICS. 


The Black Warrior, Warrior, and Tombigbee Rivers, together with 
the Mobile River, forma chain rivers flowing through the center 
the great Warrior Coal Basin, and entering the Gulf Mexico 
through Mobile Bay. The Black Warrior River formed the 
junction the Mulberry and Locust Forks. Tuscaloosa the name 
changes Warrior. The Warrior flows into the Tombigbee about 
one mile above Demopolis, and the and Alabama Rivers 
join and form the Mobile River about miles above the City 
Mobile. Fig. profile these rivers, with the elevations the 
locks. Fig. map Alabama, shows the location the rivers. 
The total length these streams from the junction Mulberry and 
Locust Forks Mobile 408 miles, and the total fall low water 
214.5 ft., asshown Table No. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with discussion 
full will published Transactions. 
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Above Tuscaloosa the Black Warrior flows through narrow gorge 
enclosed steep hills and perpendicular rock bluffs. low water 
there succession level pools connected frequent intervals 
steep, shallow, rock rapids varying fall from few inches ft. 
The bed the stream generally hard sandstone. Below Tus- 
caloosa these streams flow through alluvial valleys several miles wide, 
and are subject overflow during floods. The bed generally com- 
posed thick layers sand and gravel underlaid with clay soft 
lime-stone. Occasional ledges the latter rise nearly the low-water 
surface, and form reefs across the river, but most the shoals have 
beds sand and gravel, and there rarely more than ft. fall 
through one shoal. 


Mulberry and 
Locust Forks (\, 


Warrior River 


130.5 Miles 

Mobile River | Tombigbee River 3 +(91.0) 00.9 


| 53 


| 


2 


atum= Mean = Tide, Mobile, Ala} 
PROFILE MOBILE, TOMBIGBEE, WARRIOR AND BLACK WARRIOR RIVERS. 


The minimum discharge the Black Warrior and Warrior Rivers 
about 150 cu. ft. per second, and the maximum discharge about 
150 000 cu. ft. per second. discharge the Tombigbee 
River below Demopolis about 400 cu. ft. per second, and the maxi- 
mum discharge probably approaches 300000 cu. ft. per second. 
Large floods usually occur during the winter and spring, and rare 
intervals during the summer and fall. They carry vast quantities 
drift wood, and sometimes cause considerable loss property. Smaller 
rises, which interfere with construction, but other damage, 
usually occur several times during each low-water season, from June 
December. The most rapid rate rise ever recorded .at Tusca- 
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loosa was ft. per hour for hours, after which the rate gradually 
decreased; but rises ft. per hour are not uncommon. The rate 
rise usually greatest Tuscaloosa, and gradually decreases below 
that point. The maximum oscillation the Black Warrior River 
varies from ft. different points. maximum oscillation 
the Warrior and Tombigbee Rivers ft. Tuscaloosa; ft. 
Gray’s Landing, miles below Tuscaloosa; and ft. Demopolis, 
below which place gradually decreases. 


TABLE No. 


ength, all, water slope 

Description. miles. eet. 


Black Warrior River, Forks Tuscaloosa..... 46.5 128.5 2.7 
Warrior River, Tuscaloosa Mouth War- 
Tombigbee River, Mouth Warrior Mouth 
Mobile River, Mouth Tombigbee City 


0.58 


IMPROVEMENT. 


The Mobile River tidal, and has ample depth for river naviga- 
tion without improvement. Previous improvement the Tombigbee 
River was navigable for light-draft steamboats Demopolis about 
months per annum, and the Warrior River Tuscaloosa about 
per annum. Tuscaloosa was considered the head navi- 
gation. Rafts and flatboats were brought down the Black Warrior 
floods, but there was other navigation this stream. 


IMPROVEMENT. 


Prior the beginning work the present project, 1888, 
work was done the Black Warrior, and work the Tombigbee and 
Warrior Rivers was confined removing snags, cutting overhanging 
trees, dredging through shoals, and building light dikes and training- 
walls confine the water the channel. This work was con- 
siderable benefit navigation, but did not extend the boating season 
materially, away with the uncertainty navigation during 
part each boating season. 


Totals and average 
if 


IMPROVEMENT RIVERS. 341 


PRESENT 


The present project obtain waterway for the transportation 
coal, barges ft. draft, from the Warrior coal fields the 
Gulf Mexico, slack-water system locks and dams. There 
will twenty locks and dams, with total lift 230 ft., the upper 
lock and dam raising the low-water surface about 155 ft. the 
junction Mulberry and Locust Forks. The total cost will approxi- 
mate Beginning the lower end, there will be: the 
System, Lock No. ft. lift and Locks Nos. and 
each ft. lift; the Warrior System there will Locks Nos. 
each ft. lift; the Black Warrior System there will 
Lock No. ft. lift, Lock No. ft. lift, Lock No. ft. 
lift, Lock No. ft. lift, and Locks Nos. 11, each ft. 
lift. The elevations these locks are shown the profile, Fig. 

The locks are have ft. clear width, 286 ft. available length, 
322 ft. length between hollow-quoins, and minimum depths ft. 
the miter sills and ft. the lock chambers. Steel lock gates 
and fixed dams about line with the upper gates are used 
throughout. The work now progress, and being carried out 
the United States Government under the continuing contract 
system river and harbor appropriations. 


ACCOMPLISHED—TOMBIGBEE 


Lock No. located and partly built McGrew’s Shoal, 111 
miles above Mobile, reef soft limestone which extends across 
the river few feet below low water. Work this lock was begun 
1896, and suspended for lack funds 1899. The work was done 
with hired labor, and was greatly retarded various times leaks 
the coffer-dam, freshets and lack funds. The lock walls are 
finished, but the gates and valves are not completed, and work has 
been done the dam abutment. The lock walls are concrete, 
composed part loose cement, parts sand, and parts pebbles. 
They are founded directly the soft limestone, trenches which 
were dug about ft. deep under each wall and filled with concrete for 
footing course. Lagerdorfer Portland cement was used throughout. 
The dam and abutment will also, probably, built concrete. 

The river below Lock No. tidal, and needs improvement 
except dredging places. Locks Nos. and between Lock No. 
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and Demopolis, have not yet been located, and appropriation has 
been made for their construction. 


WARRIOR SYSTEM. 


The surveys, borings and descriptions lands needed for Locks 
Nos. and have been completed, but appropriation has yet 
been made for their construction. The general features their design 
will follow closely those for Locks Nos. and the same system. 
The locks and abutments will Portland cement concrete pile 
foundations. The dams will timber cribs pile foundations, 
similar those Locks Nos. and the Warrior System. Lock 
No. located the River, just above Demopolis and 
just below the mouth the Warrior, 230.6 miles above Mobile. Locks 
Nos. and are located the Warrior River, 246.1 and 266.7 miles, 
respectively, above Mobile. 

Locks Nos. 4,5 and are 282.2, 298.1 and 315.0 miles, respectively, 
above Mobile. These three locks are being built contract, and are 
about half completed. They will probably finished during 1902. The 
locks and abutments are being built pile foundations, and will 
Portland cement concrete, part cement, packed barrels, 


parts sand, and parts clean pebbles. The sand and pebbles are 


dredged from the river bed near the lock sites. The dams will 
ber cribs with timber aprons, all founded piles cut off about ft. 
below low water. 

Considerable dredging will required secure proper slack- 
water channel depths the upper portions all the pools the 
Tombigbee and Warrior Systems. 


The change name the river, from Black Warrior Warrior, 
occurs the Tuscaloosa wagon bridge, 361.5 miles above Mobile. 
Locks Nos. and are 361.9, 362.3 and 363.1 miles, respectively, 
above Mobile, overcoming the Tuscaloosa Falls, series rock rapids 
having total fall 24.5 ft. about miles. The Tuscaloosa wagon 
bridge built the lowest reef these rapids, and here extensive 
channel work, largely rock excavation, partly inthe Warrior and partly 
the Black Warrior, was carried out order secure the required 
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depth below pool level the lower approach Lock No. which 
built the next reef above. Considerable rock excavation was also 
required the lower approach Lock No. 

All three locks and dams were built with hired labor. They were 
begun 1888, and completed and opened for traffic 1895. 

Lock No. 370.1 miles above Mobile, and being built con- 
tract. about half completed, and should finished during 1902, 
Locks Nos. 11, inclusive, between Lock No. and the junction 
Mulberry and Locust Forks, have not yet been located, and appro- 
priation has been made for their construction. 


ENGINEERING FEATURES— WARRIOR 


Location.—Trial borings were made every practicable site for 
each lock, within limits several miles, fixed the profile the 
river, and, the site finally selected, borings were taken ft. apart 
under all structures and through the approaches. Borings were made 
the water-jet method, water pipe and 2-in. casing being used. 
The borings usually penetrated not less than ft. below the lock 
floor. For Locks Nos. and 322 borings were made, aggregating 
716 ft. depth, cost 861, about cents per linear 
foot. The results the borings were shown drawings and exhibited 
bidders (see Fig. 3). The site Lock No. looking stream, 
shown Plate XVIII, Fig. Lock No. with the forms for the con- 
crete walls, shown Plate Fig. 

first, efforts were directed toward finding suitable rock reefs 
which build, but was soon discovered from the borings that such 
reefs did not exist, the rock found being fragments thin ledges, 
and generally quite soft and unsafe for foundations. Efforts were then 
made find locations where pile foundations could driven with the 
minimum difficulty, rock being avoided. Limits for the location 
each lock were fixed that the lower miter sill with given elevation 
would from ft. below mean low water. were 
sought wide, shallow places with good, high banks and curved 
instead straight reaches. The locks are always located the 
convex shore, order secure better protection from drift during 
floods, and straight approaches parallel the axis the lock 
re-entering the stream. 


Fixed Movable Dams.—After very careful consideration the 
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question fixed movable dams, the former were adopted, for several 
Owing the long low-water period about months annu- 
ally, and the frequent occurrence during the other months stages 

which would drown the fixed dams, movable dams would add only 
about months annually the period open-river navigation. 
Owing the small size the stream, tows will always small, and 
probably will not require more than one two lockages passing 
lock. delays from lockages will less than large 
streams where large tows are difficult maneuver and require more 
lockages pass lock. low-water flow the river, times for 
several months, only 150 300 cu. ft. per second, and, therefore, 
the dams must tight practicable order maintain the pool 
level the crest the dam. Most types movable dams are not 
tight enough keep the pools full under such conditions. The cost 
construction, operation and maintenance much greater with 
movable than with fixed dams; and, owing the enormous quantities 
heavy drift carried floods, the cost operating and maintaining 
movable dams this river would probably greater than usual. The 
stream when improved will serve more canal than river, and 
treated accordingly.* 

Lift, Guard, Etc.—The lift lock was fixed ft., the 
guard ft., and the minimum length the dam 300 ft. 
These dimensions are based largely experience under similar con- 
ditions Lock No. the Black Warrior System; and believed 
that they will afford practically uninterrupted navigation, the dams 
being drowned rising river the time the lock walls are sub- 
merged. lifts were not adopted because was feared they 


might raise the flood heights and thereby damage lands and other 
property the valley. 


Mounds.—The average width the river low water about 200 
ft.; therefore the length dam adopted throws the locks and abut- 
ments well back into the banks, and causes heavy excavation, both for 
these structures and for the lock approaches each site. was not 
considered advisable waste this material the river, and therefore 
what not needed for back-filling used for building large mounds, 
Usually one the chief advantages movable dams that they reduce the height 


ft. height and 300 ft. length the low-water channel will have little, any, influence 
the height and duration floods. 
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ft. above high water, rear the locks and abutments. These 
mounds will quite useful places for storing property, etc., asthe 
entire reservations, except one lock site, are subject overflow. 
The lock houses will built the mound back the lock. 

drawings Lock and Dam No. are shown 
Figs. 17. 

concrete mixed 4-ft. cubical mixer making 
eighteen revolutions two minutes, and the usual charge bbl. 
packed cement, bbls. bbls. pebbles, which make 
about cu. ft. concrete rammed place. all, 688 cu. yds. 
concrete and mortar facing, containing 16973 bbls. cement, were 
placed during 1901, giving average 1.042 cu. yds. per barrel. 
The sand and pebbles are quite the former being coarse and 
sharp, and the latter about in. in. diameter, and both showing 
only voids. Mortar facing, ins. thick, com- 
posed part packed cement and parts sand, used all exposed 
faces the walls. The walls are built blocks about ft. long and 
the full thickness the walls. The blocks are separated con- 
tinuous vertical joints from bottom top provide for contraction, 
and the joints are indicated V-shaped grooves the faces the 
walls. Alternate blocks are built first between bulkheads, two blocks 
being built usually the same time. The intermediate blocks are 
built after the bulkheads are removed. The concrete well rammed 
layers about ins. thick after ramming, and usually wet enough 
quake moderately when wellrammed. Horizontal joints are left where 
the work stops night, and are covered with mortar before 
fresh concrete deposited next day. After the forms are taken down, 
rough places the exterior finish are chiseled smooth, and, improve 
the finish the walls, several coats thin wash parts cement 
and part sand are applied. 

Stability the lock walls are ft. height above the 
floor, and are built footing courses ft. wider than the bases the 
walls. The faces next the lock chamber are vertical. The bank 
wall designed retaining wall, and its average thickness, not in- 
cluding the course, about 37% its height. The back 
stepped that part the back-filling adds the stability the 
wall against overturning. designing the river wall was assumed 
that ft. the maximum head that will come against it, this being 
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with the lower pool ft. above low water and the lock chamber 
pumped out. The intention never place the coffer timbers above 
this height, that should the water rise higher will pass over the 
coffer timbers and relieve the head flooding the lock chamber. 
Under this head the river wall has factor safety against over- 
turning. head ft. against the river wall the factor 
safety 1.8, and with head ft. the river wall would overturn. 
None the walls can slide, owing the nature the pile founda- 
tions. 

The buttresses are located that the line thrust the gates 
will pass diagonally through them, but they are made thicker than 
necessary take this thrust, order give room for the gate 
maneuvering gearing top. 

The abutment stem core-wall running back into the bank, with 
embankments both sides. These embankments are held place 
the abutment wings, which have face batter ins. per foot, and 
are designed surcharged retaining walls. Their average thickness 
about 40% their height. The abutment also has footing course 
ft. wider than the bases the walls. This not included com- 
puting the average thickness the walls, and supported the 
dam and minimum depth ft. water above the footing course 
the lower pool. 

Pile Foundations.—Both foundation piles and sheet-piles were 
forced into the sand and gravel under the sites with combination 
hammer and water-jet, practically refusal, care being taken the 
penetration decreased lessen the blow not injure the pile. 
While the hammer was great assistance, the jet proved the 
main dependence getting the piles down, and they could not have 
been driven without it. 

Every wall entirely surrounded inner and outer 
Wakefield sheet-piling. The object this both confine the mate- 
rial under the walls that will assist the foundation piles sus- 
taining their load, and reduce the percolation water under the 
walls due difference head. The outer row sheet-piling also 
serves part.of coffer-dam during construction. 

The round foundation piles are driven ft. between centers 
the space between the two walls sheet-piling. They are cut off 
ins. above the bottom the concrete, which rammed around 
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and over them. They are close together that grillage was consid- 
ered entirely unnecessary and probably detrimental the work. The 
concrete, therefore, rests directly the pile heads, from which the 
bark removed. The maximum loading the foundation piles 
about tons each. 

The average penetration the sheet-piles about ft., and 
the round piles about ft., below the bottom the masonry. 
far, not the slightest evidence settlement has been detected. See 
Fig. 

Lock the floor might times subjected up- 
thrust, due ft. head, tight concrete floor, safe against this 
up-thrust, would have very massive and costly. was decided, 
therefore, use floor, tight against downward leakage, 
avoid loss during lockages, and open for upward leakage, avoid up- 
thrust. Floor piles are driven parallel rows and capped longitudi- 
nally with 10-in. timbers. The foundation then covered with 
ins. pebbles flush with the tops the caps and intended per- 
mit the water circulate freely under the floor. The caps and pebbles 
are then covered with cross-layer 3-in. plank caulked with oakum, 
and this with longitudinal layer 2-in. plank, keep the oakum 
place and protect from culvert scour. This floor designed for 
maximum downward pressure due ft. head without aid from 
the pebble filling between the caps. The maximum head occurs 
low water with the lock chamber filled. 

The floor relieved from up-thrust 2-in. auger holes spaced 
about ft. apart. This design based the supposition that when 
the lock pumped out for repairs water under the maximum head 
ft. will percolate slowly under the sheet-piling and through the 
mass sand and gravel under the lock. reaching the pebble fill- 
ing will circulate more freely, pass through the auger holes, and 
flow the drainage pumps. believed that water due percola- 
tion will thus kept motion, and cannot exert dangerous up- 
thrust. Downward leakage through the auger holes when the lock 
chamber filled prevented ball-valves. The details 
the valve are shown Fig. 

Drain lines 8-in. drain tile, grade ins. 
per 100 ft., and emptying into the lower pool below the pool level, 
are laid behind the lock bank wall and the lower wing the abut- 
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ment drain the back-filling. Vitrified tiling used, laid with 
open joints and surrounded with pebbles serve asascreen. See 
Fig. 10. 

Dams.—Concrete dams pile foundations were first contemplated 
but this plan was abandoned because involved for coffer- 
dams, disposing the flow the river during construc- 
tion, and the possible danger wash-outs underneath, which would 
very difficult repair. 

The plan adopted bottomless timber crib, resting piles and 
filled with one man” stones, the interstices which are filled with 
sand and gravel washed reduce voids and add the weight, but 
cement used. The crib sheathed with plank, which caulked 
reduce leakage, and the filling rests directly the bed the 
river. The base the dam ft. wide, and has row Wakefield 
sheet-piling under each face, reduce percolation under the dam 
and prevent the escape the filling. The crest the dam slopes 
both ways apex ft. from the up-stream face. Below the dam 
and under the pool level timber apron, ins. thick and 
resting piles, and terminating with row Wakefield sheet- 
piling under the down-stream edge, hold the filling under the 
apron and guard against undermining below. Should scour take 
place below this apron, proposed dump big stones until 
erosion ceases. 

believed that this dam can built during low weter without 
coffer-damming, one course being placed and filled time, the 
river running over sheet, and the work being protected locally 
with also believed that, should wash-out start 
under the dam, the filling will drop into and choke the cavity while 
small. Then the sheathing can removed and the filling replaced 
the top the dam, which can examined low water sounding 
through augur holes, which can bored and afterward plugged. See 
Fig. 

ultimate strength per square inch, and designed for fiber stress 
000 per square inch. They are the mitering horizontal- 
girder type, with single skin, and largely follow the designs the 
Deep Waterways Commission. The girders have straight down- 
stream flanges, order simplify construction, and curved up- 
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stream flanges, order distribute the metal advantage. The 
bottom girder bears against the miter-sill cushion, which also 
straight the bearing surface. The skin plates are in. thick, this 
being the minimum thickness metal used the gates owing pos- 
sible weakening from rust. The girders are fastened the miter and 
heel posts with connecting angles. wooden footway bolted the 
top the gates. 

The miter posts are oak, backed with built-up steel channels 
stiffen them. Wood used for the miter-post cushions because they 
can trimmed after the gates are erected, properly adjust 
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and plays off from the quoin when the gate begins open. The 
quoins are cast iron, and planed true the rubbing and bearing sur- 
faces. The bottom the heel post fitted with cast-iron socket 
which rests cast-iron pivot bolted the masonry footing course. 
The bearing surfaces the socket and pivot are chilled. The top 
gudgeon steel pin supported two steel plates, between 
which the gate yoke works. The yoke attached the anchorages 
with gib and key which permit adjustment and also permit the re- 
moval the yoke with ease. The yoke, etc., fits covered cast-iron 
box below the coping, where out the way and yet easily acces- 
sible for adjustment. The anchorages, which slope downward and are 
provided with anchor plates the lower ends, are built into place with 
the concrete walls. 

stiff, built-up, operating lever bolted the top the gate, 
and projects backward, swinging just above the coping. small 
trolley travels slot the outer end the lever, and this 
attached endless sprocket chain which passes around two idlers 
and driving wheel. The latter operated hand-lever and crab, 
the lock hand walking around the crab and pushing the lever one 
direction open the gate and reversing the motion close it. 
This hand-lever unshipped during floods, and the remainder the 
gearing, being quite close the coping and made flat practic- 
able, offers little obstruction floating drift. This maneuvering 
gear quite simple and effective. does not easily get out order, 
quite durable, and probably compares favorably with any other 
method operating lock gates hand. See Figs. and 13. 

Valves.—The valves are balanced gates with vertical axes, and are 
built soft steel 000 000 ultimate strength. There 
steel center shaft, ins., with journals and two side bars 
cast iron holding rubber packing strips dovetailed grooves. The 
center shaft has bottom adjustable step-bearing reduce friction. 
The center shaft and side pieces are covered with two steel plates, 
in. thick, riveted through. The flat shaft used reduce the thick- 
ness the valves, and the rivet heads are countersunk, the object 
being have the open valve obstruct the flow into the culvert 
little practicable. The valve frame casting one piece, built 
into the masonry and surrounding the valve. steel rod, with 
socket its bottom end fitting over the square top the valve shaft, 
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extends the face the wall the maneuvering gear, which 
placed recess ins. below the coping order protect 
from drift. top this rod keyed sector worm-gear which 
meshes into worm horizontal shaft parallel the axis the 
lock. The valves are operated pairs from the worm shaft, which 
has, between the two worms, flanged coupling which admits 
adjustment close the two valves exactly together. The worm 
shaft operated hand-wheels either end, which are removed 
during floods, account drift. The remainder the operating 
machinery below about level with the coping, and, therefore, 
protected from drift. 

The worm gear used for operating the valves because gives 
ample power under all conditions, and, while acts quickly enough, 
does not permit very rapid movement the valves, and thereby 
protects them from water hammer when necessary close them 
against head water. Steel also preferred cast valves, 
because they stand shock from water hammer with much more safety 
than valves. 

steel deflection plate fastened the inside the valve the 
half that swings outward into the lock chamber. soon the 
valve begins open, the reaction the water against this plate helps 
swing the valve. The plate located that does not reduce 
the area the waterway when the valve fully opened. Owing 
the proximity the valves the gates, has been found important 
have the up-stream half the valve swing outward into the lock 
chamber. This water more direct flow into the culvert while 
the valve swinging than the down-stream half swung outward, 
and, therefore, the valve swings more easily and smoothly. The main 
objects sought designing this valve were simplicity and durability, 
and has proved quite satisfactory practice (see Fig. 9). 

culverts pass through the lock walls, around the 
gates each end lock. This avoids valves the gates, which 
would tend weaken the gates and complicate 
also results much simpler and cheaper construction than putting 
the culverts under the lock floor. The upper culverts extend about 
one-third the length the lock chamber, and have from each culvert 
six different outlets into the lock chamber intervals ft., from 
center center, order distribute the flow and avoid objection- 
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able agitation the lock chamber. The lower culverts each have 
single outlet directed wash away flood deposits the lower 
bay. 

There are four valves each end, giving, combined, clear opening 
58.17 sq. ft. for filling emptying. The two culverts each end 
have combined area cross-section sq. These dimensions, 
with ft. lift, give estimated time 6.3 minutes, using equal 
0.6, for filling emptying the lock chamber (see Figs. and 15). 

Coffer Timbers.—These are used when necessary pump 
out for repairs, there being guard gates provided. The timbers 
will each ins. ft., and will lowered with derrick- 
boat into the coffer grooves near the extreme ends the walls, being 
thus built into walls timber ft. above the lower pool and ft. 
above the upper pool level. Triangular center posts, each having two 
steel channels placed receive the ends the brace timbers, 
will then placed upright against the middle the coffer timbers, 
and braces will then lowered into the center-post channels 
one end and into the brace grooves the other end. The lock 
chamber will then ready for pumping out, sawdust, cinders, 
canvas being used for reducing leakage between the coffer timbers. 
Should the pools rise above the coffer timbers, the lock chamber will 
flooded and the pressure against the river wall relieved (see Figs. 
15). 

Bank Protection.—The horizontal space between the bank-wall wings 
and the slope immediately back these wings will paved with con- 
erete blocks, ins. thick and about ft. square, built place ona 
bed sand and gravel thick. The approach slopes the lock 
and abutment, for the full length the lower approaches and for 100 
150 ft. above the dam, will protected with hand-placed rip-rap, 
ins. thick, hard, durable stone. expected that this rip-rap 
will slip spots while floods are receding, and will have repaired 
from time time until becomes covered with thick growth 
willows and other vegetation. 

Pile piles will driven clusters above and 
below the locks guide vessels entering. Each cluster will con- 
tain eight piles, seven cut off level with the coping the lock, and 
center pile projecting ins. above and rounded for snubbing post. 
The center piles certain clusters will also equipped with line 
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hooks for use varying stages water. That part the piles above 
low water will all heart, squared, 12x with rounded corners. 
Below low water the piles will There will six clusters 
above the lock, the first four being line with the river wall and 
spaced ft. between centers. The other two clusters flare from this 
line 10°, and are spaced ft. between centers. The greater spacing 
these two clusters facilitate the passage drift. The other 
clusters are spaced closer, because the suck the dam greater near 
the lock. There will four clusters below the lock line with the 
bank wall, the first cluster ft. from the end lock wall and the 
others spaced ft. from center center. These clusters will keep 
vessels proper position for entering the lock, and barges can 
tied them when fleets are locked sections (see Fig. 16). 


ENGINEERING FEATURES—BLACK WARRIOR 


and plans Dams Nos. and and detailed 
drawings Lock and Dam No. are shown Figs. 20. The 
site Lock No. looking down stream, shown Plate XIX, Fig. 
the lower end Lock No. and Dam No. are shown Plate 
XIX, Fig. 

Lift, Guard, lift Lock No. will ft. when the 
next dam below built. The guard ft. and the length the dam 
339 ft. The lift Lock No. 8.5 ft., the guard 15.5 ft., and the 
length the dam 409 ft. The lift Lock No. 10.5 ft., the guard 
ft., and the length the dam 650 ft. Generally, these dams are 
navigable when the lock walls are submerged. 1897, during one 
the most rapid rises which has occurred since the dams were built, 
the fall over the dams, just the lock walls became submerged, was 
observed follows: Dam No. 1.14 ft. fall, river rising ft. per 
hour; Dam No. 2.10 ft. fall, river rising ft. per hour; and Dam 
No. 1.40 ft. fall, river rising ft. per hour. each case the dams 
became navigable few hours after the locks were submerged. 
While this same rise was subsiding, just the lock walls emerged, 
the fall over Dams Nos. and was 0.10 ft., 0.15 ft., and 0.20 
respectively. 

The lift Lock No. will ft., the guard ft., and the length 
the dam 640 ft. the character and steepness the stream 
here and above, was not considered practicable make the dams 
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navigable when the locks are submerged. The lock walls will 
about ft. below ordinary high water and about ft. below 
extreme flood, and will never submerged except for few days 
During such times the river would unsafe for naviga- 
tion, under any circumstances, and all traffic should seek harbors 
refuge. 

Masonry.—The walls and dams are built sandstone quarried 
the vicinity the locks along the banks the river and the river 
bed. The stone for Lock and Dam No. was quarried from the river 
bed just below the lock under what now the channel for vessels. 
This quarry was just above falls about ft. high, and was 
exposed building dam and training wall out from the shore and 
down the falls. covered about acres the river bed, and was 
ft. deep. was operated during the low-water period, only, 
and was drained with two 3-in. pulsometers. yielded hard, dur- 
able sandstone very reasonable cost, there was stripping. 

All masonry founded bed-rock, the exposed faces the lock 
and abutment walls being built cut stone and the interior and back, 
where not exposed, uncut rubble. The foundations for the faces 
the lock walls and culverts are excavated the grade the lock 
floor, the rear the walls being stepped the original bed-rock, 
only loose and soft rock being removed. Weep holes for drainage are 
left the lower wing the abutment and the lower wing the 
lock bank wall; also, portion the rear the lock bank-wall 
built dry rubble thoroughly bonded into the mortar part the 
wall. This serves drain for the back-filling, and reduces the cost 
the wall without materially reducing its weight. Pointing done 
the work progresses, that the pointing and other mortar may set 
together. 

sand, was used beginning Lock With this exception, Port- 
land cement has been used throughout. Locks Nos. and the 
cement was measured loose and the face stones were set mortar 
composed cement and sand. Some the rubble was built 
similar mortar, some was grouted, and some had the interstices 
filled with concrete composed cement, sand and broken 
stone, rammed place. Lock No. 4the cement measured packed, 
and the face stones are set mortar composed cement and 
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sand. The bedded and built concrete composed 
cement, sand, and clean pebbles, the concrete being thor- 
oughly rammed into the interstices. The stability the walls about 
the same those for the Warrior locks. See Fig. 20. 

Dams.—Movable dams were not considered for the Black Warrior 
System, because open-river navigation not practicable this 
portion the stream under any conditions. Dams Nos. and are 
the rock-fill type, without mortar core-wall. The down-stream 
face composed large roughly dressed stones, laid steps and 
dowelled together. timber crib built into the up-stream face and 
sheathed. timber wale anchor-bolted the top course dressed 
stones, and sloping crest timber drift-bolted this wale and 
the top the cribin the up-stream face. These three dams were built 
during the low-water seasons, without 
derrick was used above the dams, and stationary derricks erected 
the bed-rock reefs were used below the dams and were moved ahead 
the building progressed. The stone for Dams Nos. and was de- 
livered barge, and for Dam No. rail, track being stone- 
filled cribs along the toe the dam. The low-water flow 
ran through the rock-fill dams until all the stone-work and the timber 
crest were place. Then the vertical sheathing the up-stream 
face and the filling above the dams were placed, and the pools filled 
short time. 

These dams are very cheap, but not altogether satisfactory. The 
filling above the dams not permanent, and has renewed from 
time time. The leakage great that times difficult 
keep the pools full. certain stages there strong back lash” 
below the dams, which holds and tosses drift sometimes for day 
two before can get away. Saw logs, and other heavy drift, such 
times, they come back ‘‘end on” the back lash,” dive when 
they reach the sheet water falling over the crest, and strike the 
step stones the down-stream face dams like many battering 
rams. This action the drift made several large breaches the 
down-stream faces the dams, there being dowels the face 
stones when the dams were first built. Afterward, two dowel 
pins were put through each face stone into the stones below. 
large breaches, but several small ones, have occurred since the face 
stones were dowelled. The crests these dams have settled much 
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ins. places, and the bed-rock, below the dams which have 
aprons, wearing from the action the water and drift. 
probably just question time when these dams will have 
rebuilt extensively repaired. See Fig. 17. 

The objections this type dam led different design for 
Dam No. which being built rubble masonry mortar and 
concrete, but with timber coping reduce cost. The face stones are 
laid mortar composed packed cement and sand. The 
interior stones are bedded and built concrete composed 
packed cement, sand clean pebbles. Both faces are 
carefully pointed the work progresses. The down-stream face 
built large stones roughly dressed, with straight batter ins. 
per foot. thought that this type dam will tight and will 
suffer little injury from drift playing below; also, the down-stream 
toe carried well down into bed-rock, which will have wear 
the bottom the toe before the dam can begin undermine. Thus 
the bed-rock will utilized apron, and should wear enough 
endanger the dam can replaced with artificial apron. 
probable that concrete dam ogee section would better and 


cheaper for such conditions, and will built with the locks 


jected above Dam No. See Fig. 18. 

Gates.—The gates for Locks Nos. and are built steel, and 
are the mitering, horizontal-girder type, with single skin }-in. 
plates the water side. The girders are 20-in. with 
camber against the water The beams are all the same size, 
the spacing decreasing from the top the bottom the gate 
provide for the increase pressure, and are fastened the miter and 
heel posts with connecting angles. The bottom beam bears against 
the miter-sill cushion, the bearing surface which has 3-in. camber 
fit the beam. 

The miter posts are oak, backed with steel plate in. thick. 
The heel posts are cast iron, and are similar those for the 
Warrior locks, but larger diameter, owing the greater depth 
the ends the girders. The top gudgeon soft steel, and 
turned and pressed into the top the heel post, which flush with 
the coping. The yoke, therefore, comes above the coping, and 
connected with turnbuckles the anchorages, which are bolted 
the top the wall and partly countersunk. The operating lever 
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fastened the gate above the yoke, and slopes downward that 
the trolley slot the outer end hangs close the coping. Other 
features these gates are similar those the Warrior locks. 

The gates for Lock No. are similar design those for the War- 
rior locks, except that the anchorages are countersunk and bolted 
the top the wall, instead being built into the masonry. 

Valves.—Two kinds valves were tried Lock No.1. One 
flexible curtain valve asbestos rubber cloth, stiffened the culvert 
side with horizontal iron slats slightly separated and riveted the 
cloth. This valve was lifted from the bottom, peeling up, instead 
rolling, means gearing the walls and counterweights working 
wells. These valves were used for several years, but did not prove 
durable satisfactory, and were finally replaced with valves similar 
those for the Warrior locks. 

The other valve used Lock No. 1is cast-iron, balanced gate with 
vertical axis. The casting one piece, with horizontal stiffening 
ribs, and cast around the steel center shaft, the ends which 
are turned for journals. The frame consists oak sills bolted into 
recesses the masonry and lined with wrought-iron valve bearings. 
The valve revolves cast boxes bolted the oak sills. 
steel rod, with socket the bottom end fitting over the square top 
the valve shaft, extends the top the wall, revolved 
open close the valve simple lever fastened the top the 
rod. This same valve use Locks Nos. and and has proved 
fairly satisfactory. The journal boxes and frame linings work loose, and 
wear more less, and several the valves were cracked shortly after 
being erected, probably due water hammer caused closing the 
valves suddenly against head water. Also, the valve cannot 
operated smoothly with the single lever with the worm gear. 
The steel valve operated the worm gear considered, the whole, 
more durable. 

The valves for Lock No. 4are similar design those for the War- 
rior locks. 

Coffer Timbers, Etc.—When Locks Nos. and were built, light 
needle-dams, extending about ft. above the pool level, were provided 
the upper but provision for coffer-dams was made the 
lowerends. The erection the needle-dam exposes the upper gates and 
valves, which are entirely above the lower pool level. When repairs 
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inside corners of crib. 
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are needed the lower gates and valves, when the lock chambers 
need cleaning out, there being dredge available, the practice has 
been draw each pool down low water through the lock below, 
raise the needle-dam the upper end, put low, cheap, temporary 
coffer-dam clay canvas the lower end, and pump out. The 
objection this method that only available low water, and 
very slight rise will flood the pool below, while rise over ft. 
will flood the needle-dam above. This renders repair work quite pre- 
carious. Also, order pool, necessary lash open the 
gates the lock below and turn the river through the lock. This 
leaves the lock bad condition case rise. One gate 
has recently been greatly injured under these circumstances being 
torn from its lashings and slammed against the miter sill the cur- 
rent. had taken down, repaired, and re-erected. 

The pools below Dams Nos. and are quite short, and can drained 
quickly water. far, there has been open river below Dam 
No. but the next dam below, Warrior No. will probably built 
during 1902. will make pool miles long below Dam No. 
which cannot drained quickly, without damage commerce, 
even low water. Therefore, during 1901, provision was made the 
lowerend Lock No. for permanent coffer-dam, ft. above the 
pool level and otherwise similar those for the Warrior locks. Simi- 
lar coffer-dams will probably provided, later, the lower ends 
Locks Nos. and 

The needle-dams use Locks Nos. and are erected 
masonry breast walls extending across the heads the locks and 
within about ft. the pool level. The needles are each ins. wide, 
and are placed against two sills. The bottom sillis built and anchored 
into the masonry the breast wall. The top sill rests each end 
recesses cut the faces the lock walls, and supported inter- 
vals about ft. steel trestles anchored the breast wall and 
hinged that when not use they lie flat The needles, when 
place, slope down stream angle about 20° from the vertical. 
These needle-dams are quite simple and efficient, and are easily 
maneuvered. The principal objection them that they extend 
only above the pool level. 

Lock No, coffer timbers both ends, similar those for the 
Warrior locks, are provided. 
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Bank Protection.—At Locks Nos. all bank con- 
sists hand-placed rip-rap, ins. thick. covers the horizontal 
space between the bank-wall wings and most the slope back these 
wings, and the sloping banks forashort distance above and below each 
lock; also the sloping banks for short distances above and below each 
lock also the sloping banks for short distance above and for about 
300 ft. below each abutment. Immediately back the locks and 
abutments this protection extends well toward the top the slope, 
but toward the low-water line the lower end. This rip- 
rap slips places, after floods, and requires more less repairs each 
season, but, the whole, has served its purpose well. places 
now covered with willows and other vegetation, which help hold itin 
place. The banks here consist largely clay, and not erode 
readily the alluvial banks the Warrior. 

The bank protection Lock No. will similar that Locks 
Nos. except that well-shaped stone paving ins. thick will 
used the horizontal space between the bank-wall wings. 

Guard Cribs.—When Locks 2and were built, single guard 
ft. long and 114 ft. wide, was placed above and line with the 
river wall each lock, space ft. being left between the crib and 
the lock wall for the passage drift. thecrib with 
the coping the lock, and sloping drift guard the upper end 
the crib extended ft. higher. The cribs were built 8-in. yellow 
pine, with cross-pieces intervals ft., drift-bolted together, and 
filled with one stone. 

certain stages the suck the dam causes strong current 
around the head the crib. This caused the wreck towboat and 
several barges February, 1901, they being drawn over the dam while 
maneuvering enter the head Lock No. afford better pro- 
tection traffic, four additional cribs, ft. long and ft. wide, with 
21-ft. openings between them for drift, are now being built above each 
the old cribs. The new cribs are line flaring 10° Locks Nos. 
and and 15° Lock No. toward the river from the line the 
old crib, and extend the protection total distance 280 ft. above 
the head lock. probable that, should fleets ever handled 
that will require two more lockages pass lock, guard cribs 
with snubbing posts will required below and line with the bank 
walls, but none have yet been built provided for. 
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provided for Lock No. but probable that additional cribs will 
needed there also. (See Fig. 19.) 

Other given lifts, the location each lock largely 
fixed the profile the stream, and there little choice between 
different sites. far practicable, the locks are placed convex 
shore, secure protection from drift, and straight approaches. 
mounds have been built the Black Warrior locks, because there has 
been surplus excavation and the river banks are much higher than 
the Warrior locks. The lock floors consist bed-rock, left after 
excavating grade, and are quiterough. The culverts and other details 
not mentioned are similar those described for the Warrior locks. 


Cost. 


stated previously, the total cost these improvements will 
approximate 000 000, $250 000 per lock and dam. 

Tombigbee System.—The work Lock and Dam about 
three-fifths completed. detailed estimates the cost completing 
this and building Locks and Dams Nos. and have yet been made. 
The cost concrete place Lock No. was about $6.34 per cubic 
yard, under fair working conditions, but this did not include the cost 
coffer-dams and other incidental expenses. 

Warrior System.—The estimated cost Locks and Dams Nos. 
and $874 000, itemized Table No. 
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TABLE No. 
Lock No. 
Measure. Price. Amount. 
Kind work and material. 
Stone filling. 2.50 500 
Rip-rap..... 000 2.50 000 
Puddling 100 1.50 150 
Miter Feet, 000 50.00 200 
Dam timber 820 000 600 
Floor timber 116 000 640 
Sheathing ...... 000 400 
Sheet-piling 550 000 40.00 000 
Foundation piles Linear feet. 000 0.30 000 
Heart piles........ 000 0.35 
Drain pipes............. 500 0.50 250 
Grubbing and clearing...... 
Purchase sites..... 
Gates, valves and irons. 
Cubic yards. 000 $7.50 $90 
Excavation... 135 000 0.35 250 
Gravel filling. 000 1.00 1000 
Stone filling 000 2.50 000 
Puddlin 100 1.50 150 
Miter sills Feet, 50.00 200 
Dam timber 195 000 30.00 850 
Apron timber 000 25.00 650 
Floor timber.. 116 000 640 
Linear feet. 000 0.30 400 
Grubbing and clearing................. Complete. |.......... 000 
$212 740 
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TABLE No. 


‘Lock No. 


Measure. Price. Amount. 
Kind work and material. 


Cubic yards. 000 $7.50 $90 000 
Dam timber ....... 195 000 30.00 850 
116 000 40.00 640 
Sheathing ......... 000 20.00 400 
Sheet-piling ............ 520 000 40.00 800 
$231 790 
Gates, valves and irons 000 
Engineering and incidentals........... 
RECAPITULATION. 
Grand total........ $874 000 


The Bids received for Locks and Dams and are shown 
Table No. 


er 
} 
7 
) 
| 
| 
| 
j 3 
. 
& 


380 


IMPROVEMEN 


** ured 


Q 
i=} 


. W 


° 


nore 


. 
| 


009 


00 

a 


RIVERS. [Papers. 
~ =0 ora 
| 
. 
| 
| > 
sss 


| | = 
| 
| 
= | 
J 8 comm weet 
| 


TABLE No. 
Lock and Dam No. 
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No. No. No. No. No. 
Price. Amount. Price. Amount. Amount. Amount. Amount. 
ns Apron timber. . nee id 67 000 24.50 1 641.50) 27.50 1 842.50) 30.00 2 010.00, 25.00 1 675.00; 19,20 1 286.40 iin 
Alternative quantities: 
Lock and Dam No. 
Cubic yards. 300 $7.50 $92 250. $10.00 $123 $110 $6.48 $79 $73 800.00 
Puddling ..... 100 1.50 | 150.00 1.25 | 125.00} 1.25 125.00) 2.00 200.00) 0.60 60.00 
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TABLE No. 3—(Continued). 
Items. Measure. Quantity. 
Alternative quantities: 
Summary. 
Totals bids for Lock and Dam No. $202 $227 $164 $149 454.40 
Totals bids for Lock and Dam No. 162 856.50 204 182 145 185.40 
Totals bids for Lock and Dam No. 6....... 190 147 135 640.40 
Total bid for all three locks and dams........ $668 $599 907.50 $456 $417 280.20 
The work was let the lowest bidders, the prices given bid No. The latest estimate the total cost these three locks and 
dams $616 793, itemized follows: 
This will make total cost 490 793, for the Warrior System six locks and dams. 
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Black Warrior System.—The total cost Locks and Dams Nos. 
and including local office expenses, but not including office ex- 
penses the district headquarters Mobile, was $541 215.57, itemized 


TABLE No. 


Lock and Abutment No. 


(Lock masonry, 762 cu. yds.; abutment masonry, 325 cu. yds.) 


Quan- Cost. Rate, per 


Item. Measure. tity. 
| 
Masonry laid, including cement........... 087 
aving, ins. thick......... uare yards. 
Dam No. 

(Dam ft. high, 339 ft. long, and ft. width base.) 
Masonry laid, dry rubble.............. 1467 248.11 
Earth excavation.... 329 60.04 
Filling above dam... 502 425 .00 


Guard Crib No. 1.. 


(Guard Crib ft. ins. high, ft. long, and ft. ins. wide.) 


..| yards. 640 567.51 0.34 


| 
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Lumber and iron............... 
Carpenter 
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TABLE No. 4—(Continued). 
Lock and Abutment No. 


(Lock 723 cu. yds.; abutment masonry, 559 cu. 


yds. 


Masonry laid, including cement. 282 1.890 


and buildings 
rack and roads 

Tools and plant 


Engineering and superintendence 


| 
| 
| 


Dam No. 


(Dam ft. high, 410 ft. long, and ft. width base.) 


Stone, 373 631.37 
Masonry laid, dry 646 868.20 


Guard Crib No. 


(Guard crib ft. ins. high, ft. long, and ft. ins. wide.) 


Lock and Abutment No. 


(Lock masonry, 885 cu. yds.; abutment masonry, 530 cu. 


Stone quarried Cubic 415 $18 923.33 
Masonry laid, including cemen 415 

Earth excavation............ 529 910.35 
Rock excavation... 500 501.68 
Handling and 510.01 
Track and roads......... 022.80 
Tools and plant........... 852.08 
Engineering and superintendence........ 892,26 


441.87 
512.68 
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TABLE No. 
Dam No. 


Item. Measure. Cost. 
Masonry laid, dry 130 916.10 0.312 


Guard Crib No. 
(Guard crib ft. ins. high, ft. long, and ft. ins. wide.) 


Lumber and iron 


SuMMARY. 
Cost Lock and Dam No. 692.27 


The unit cost Lock and Dam No. was considerably below that 
Nos. and due favorable conditions and the rapid prosecution 
the work. The masonry was begun June 15th, 1893, and the 
lock walls were finished November 8th, 1893. The entire masonry 
the lock was completed, ready for the gates and valves, Decem- 
ber 26th, 1893. 


Analyzing the cost Lock and Abutment No. gives the per- 
centages shown Table No. 
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Items. Cost. Percentage. 
| 

Boats and buildings........ 445.21 2.6 
Handling and 510.01 6.5 
Engineering and 892.26 10.6 


The following items not properly enter into the cost the 
masonry: 


$18 159.93 
This gives total cost $113 401.54 for 415 cu. yds. all 
classes masonry, $9.934 per cubic yard. 


Analyzing the cost Dam No. gives the percentages shown 
Table No. 


TABLE No. 


Items. Cost. Percentage. 
Engineering and 

Totals 
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The following items not properly enter into the cost the dam 


Lumber and iron 
Carpenter work 
Filling above dam 
Cement 


968 .17 


This gives total cost $13 368.66 for 130 cu. yds. dry rubble 


dam masonry, $2.180 per cubic yard. 


The bids received for Lock and Dam No. are given Table 


No. 


The work was let the lowest bidders, the prices given bid 


No. 


The latest estimate the total cost this lock and dam 


$204 500, itemized follows: 


Contract with lowest bidders 
Gates, valves and irons 
Buildings 


Engineering and incidentals 


400 


$204 500 


detailed estimates the cost Locks and Dams Nos. 11, 


inclusive, have yet been made. 


CoMMERCIAL IMPORTANCE. 


The modern tendency the United States seems for railroad 
transportation supersede other forms inland transportation. 


rule, the traffic our rivers and canals decreasing stand- 


still where well-managed railroads have come competition, and the 
railroad traffic steadily increasing. Also, the general tendency 
railroad rates has been downward for many years, and the end not 


yet. 


There are several reasons for these conditions. 


Our rivers and 


canals, the vessels plying upon them, and the owners these vessels, 


They 


have, many cases, not kept pace with modern improvements. 


274.55 
$166 260 
400 
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are still trying business they did fifty years ago. Our rail- 
roads are about the most progressive institutions have, and they 
have their employ much very best talent the country. 
They are generally date, and aggressively fight water competi- 
tion, loss, necessary, and make elsewhere. 

Much our water transportation stopped ice for 4or months 
annually, while the railroads offer much quicker transportation 
regularly throughout the year and have much better facilities for 
distributing freight customers terminals. 

There are few exceptions which seems almost impossible that 
railroads can ever compete with water transportation. Perhaps the 
most notable case the coal traffic barges from Pittsburg 
New Orleans, distance miles river. Coal said 
transported over this route actual cost cents per ton, 
mili per ton-mile. The low cost this traffic due good business 


and the enormous quantities transported; tons and 


more are frequently handled single tow from Louisville down. 
Probably railroad would attempt transport coal from Pittsburg 
New Orleans for less than per ton. 

The Black Warrior River and its tributaries, the Mulberry and 
Locust Forks, split twain the great Warrior Coal Basin, covering 
area some 000 sq. miles, and containing far the finest and 
greatest deposits coal south West Virginia. only 400 miles 
river from the heart this coal basin tide water Mobile. The 
best and most extensive bodies iron ore Alabama, also the whole 
Birmingham District, with its wonderful mineral developments, lie 
within miles rail east these streams. The lock system, 
when completed, will furnish water transportation throughout the 
year, for ice practically unknown this climate. 

believed that mines along the river can place excellent 
quality steam coal, barge, cost about cents per 
short ton, and that the actual cost transportation, when the lock 
system completed, should not exceed cents per short ton, 
mill per ton-mile, rate with which probable that railroad trans- 
portation can never compete. these conditions should realized, 
not only coal, but pig iron, steel and other mineral products the 
Birmingham District can placed Mobile more cheaply than similar 
products can placed any other port the world. This should 
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result enormous export trade from Mobile being rapidly built 
up, extending not the West Indies, Central and South 
but the ports all nations. 

realized that the exact cost barging coal through this lock 
system will never known until done large scale, and then 
will vary year year with the cost labor, materials and inci- 
dentals; but there doubt that the cost will much less than the 
present railroad rate $1.10 per ton. Besides, the improved river 
will open large area coal lands, present without railroad facili- 
ties and utterly inaccessible. Even the supposition that the rail- 
roads will build into this territory and handle the traffic, with 
improved river ready compete with them all times, they would 
have much lower rate than $1.10 per ton, and the public 
would save the difference. fact, one the strongest arguments 
favor the improvement rivers and canals the general govern- 
ment that they serve regulate and control railroad rates more 
effectively than legislation ever can. Able railroad attorneys can 
generally find some means evading inimical regulations framed 
legislative bodies. Well-managed railroads will probably always find 
some way pooling interests when greatly their advantage 
operated and maintained the general government without tolls, 
because any town individual with few thousand dollars can build 
independent boat and break the 

For these reasons, the writer firmly believes that the improvement 
these rivers pro bono publico, and therefore worthy being done 
the general government. 
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PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE BOHIO DAM, 
Discussion.* 
Srearns, Am. Soc. Morison, his inter- Mr. Stearns. 
esting comparison proposed designs for the Bohio Dam, has called 
attention the resemblance between the design prepared him and 
the North Dike the Wachusett Reservoir; and the writer, thinking 
that might interest the Society have this time some 
further information with regard tothis structure which now being 
built, has prepared the following description its design and con- 


struction. 


| 

The preliminary designs the dike were made the speaker 
1894, connection with the preliminary investigations for the Metro- 
politan Water Supply made the Massachusetts State Board 
Health. The design unusual one, and was the result unusual 
conditions. 

The Nashua River, the site the main dam, flows through 
narrow gorge between rocky hills covered with comparatively thin 
layer drift material, and these hills rise far above the proposed 
water level the reservoir. Between the hill the north, however, 
and another hill nearly two miles the west, there sandy plain 
having general level about ft. below the water level the reser- 
voir. some portions the plain small rocky hills ridges rise 


continued from March, 1902, Proceedings. See January, 1902, Proceed- 
ings, for paper this subject George Morison, Am. Soc. 
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above its surface, other portions the plain, there are depressions 
and gullies. 

North Sandy Pond, which lies very deep depression, 
there deep cut through the plain, through which small stream 
from this pond formerly flowed, but the building mill dam 
stream north the plain backed the water into Sandy Pond, and, 
before the construction the dike, the water stood the cut 
depth from ft., for width about 300 ft. The mill pond 
formed the dam, including the arm connecting with Sandy Pond, 
was known Coachlace Pond. The bottom this pond, the point 
where the dike crosses it, ft. below the proposed water level. 
Upon making borings, was found that the rock was far below the 
surface the plain, one place much 286 ft., that would 
impracticable reach with any core-wall. 

The geological condition the drift material over the rock, how- 
ever, was much more satisfactory, was found quite generally that 
the material above the rock, with the exception the upper layers, 
was very fine and nearly impervious sand. 

had been decided, upon sanitary grounds, strip the surface 
soil from the whole the sq. miles comprised within the limits 
the reservoir. The great depth the reservoir, and the conformation 
the sides, made nearly cheap deposit this material the 
site the dike elsewhere. The abundance material available 
nominal cost, the fact that less water would percolate through dike 
great thickness than through thin one, and the desire provide 
absolute safety where such enormous amount water was 
stored, led the adoption design which characterized very 
unusual dimensions. 

Dimensions the dike covers area 143 acres, and 
will contain 500 000 cu. yds. material. miles long the 
water side full-reservoir level, ft. high the deepest place, 
this level, and has maximum width base 930 ft. 

order prevent the percolation water through the upper 
layers the plain, which, most cases, consisted coarse sand 
fine gravel, excavation known the cut-off trench was made. This 
has total length 556 ft., bottom width ft., maximum 
depth ft., and extends longitudinally under the crest the dike. 
For 124 ft. thetrench was excavated the solid rock, and for the 
remaining 432 ft. into the fine sand. 

Wherever the borings indicated that the material level below 
the cut-off trench was somewhat pervious, where they showed 
streaks the coarser sand, sheet-piling was driven the bottom 
the cut-off trench. This sheeting was driven for total length 
trench 245 ft., leaving 187 ft. trench without sheeting. 

The portion the dike easterly from central rocky ridge, known 
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Mr. Stearns. the Easterly Portion the dike, presents the most interesting 


problems, and shown plan Fig. 10, and cross-section Fig. 
11. The characteristic features the design are best shown the 
cross-sections, one them through the highest part the dike and 
the others through the higher ground where the water will 
against the dike only and ft., respectively, but where the per- 
vious character the upper layers made necessary excavate 
deep cut-off trench and fill with impervious material. 

The top the dike ft. more above the full-reservoir 
level, with view having not less than ft. above this level 
the future after the material has settled. 

The distance through the dike the full-reservoir level 189 ft. 
The down-stream slope, rule, only 3%, but there are exceptions 
this rule, and some places the slope high per cent. 

The water face the dam has slope horizontal vertical, 
both above and below berm ft. width and ft. below the full- 
reservoir level. 

Materials Used the Dike.—As already indicated, soil stripped from 
the reservoir used for far the greater part the embankment 
the dike. This was found, experiments which will described 
subsequently, practically impervious, and, except for tendency 
settle under pressure, have high degree stability, and was, 
therefore, used for filling the cut-off trench well other parts 
the embankment. 

The water face the embankment protected above the 
berm with layer coarse gravel, ft. thickness, resting 
embankment either sand gravel and covered with well-laid 
paving, ft. thickness, large stones embedded and chinked 
with broken stone. The paving will extend from ft. above the 
water level down the berm, but will diminish thickness toward 
its upper and lower ends. Below the berm, light rip-rap may 
used exposed places, but, rule, layer coarse gravel will 
sufficient. 

seemed advisable give the cut-off trench considerable 
width, and was found both better and cheaper excavate 
trench with slopes rather than with vertical sides protected sheet- 
ing. The open excavation, besides being cheaper make, facilitated 
the work driving sheet-piling. furnished most the material for 
the sand and gravel embankment the water face the dam, and its 
form much more satisfactory than with vertical sides, where the trench 

filled with material which will compress loaded more 
and more the filling material above it. 

secondary cut-off, somewhat smaller dimensions, was pro- 
vided for part the length the dike, the position shown 
the cross-sections, additional precaution which could 
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Mr. Stearns. provided small expense. secondary embankment sand and 


gravel was also added, meet suggestion that the soil might lack 
stability. 

The sheet-piling the bottom the cut-off trench was impor- 
tant part the work, which was accomplished very satisfactory 
manner. The borings showed the presence fine sands, not wholly 
impervious, depth ft., many places, below the bottom 
the trench, which made desirable use unusually long sheeting 
method driving could devised which could give satisfactory re- 
sults. The entire absence stones other coarse material indicated 
that good results might obtained with water-jet. 

was impracticable obtain single planks for sheeting such 
great length, was decided, where the lengths exceeded ft., make 
the sheeting ins. thickness and build 2-in. planks sub- 
stantially the same manner the Wakefield triple-lap sheet-piling. 
Where the length was less than ft., 4-in. grooved spruce sheeting 
was used. The 2-in. planks were standard widths, planed even 
thickness and nailed together, except the lower end, where they 
were bolted resist water pressure. The piles were beveled the 
bottom for part their width, that they would hug the 
which they were driven. 

Spruce lumber, costing about $18 per 000 ft., M., was used 
for all except short length the bottom the pile, where oak was 
substituted. 

The piles were made varying widths, generally between ins. 
and ft., and they were quite commonly from ft. length. 
The longest pile used was ft., and they were left with their tops 
ft. above the bottom the trench order make suitable con- 
nection with the soil filling, the greatest depth that pile was driven 
into the ground was ft. 

For driving the long piles, pile-driver, ft. high under the 
hammer, was used, and water-jet was used all cases. large 
steam pump was installed the bottom the trench, and 6-in. 
wrought-iron pipe extended nearly the pile-driver. From this the 
water was conveyed the pile 2}-in. hose, combi- 
nation the two, fastened detachable coupling opening 
which extended from the side the pile, near its bottom, nozzle 
the bottom the pile. Various kinds nozzles were used, 
meet different circumstances. All them furnished heavy stream 
pointing directly down, and general there was stream spurting 
back toward the pile already driven, wash away all sand from 
between the two piles. The large quantity water used came 
the surface around the pile and also around the hose, keeping 
them free from pressure. The hammer the pile-driver was used 
merely overcome the friction the pile against the wedges and 
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the pile previously driven, and overcome its buoyancy after the pile Mr. Stearns. 
was driven considerable depth into the ground. When the pile 

had been driven the full depth, key, fastened small wire 

rope, was pulled, releasing the hose, which could then drawn the 

surface. 

had been thought, before beginning the work, that might 
desirable drive two rows sheeting, but the character the work 
done was satisfactory that was concluded that one row would 
sufficient. The largest number piles driven one place any 
one day was 28. These piles were 20} ins. wide and between 
and ft. length. They were driven into the ground from 
ft. 

The method constructing and driving the sheet-piling was de- 
vised by, and the work executed under the direction of, Hiram 
Miller, Am. Soc. E., Engineer the Reservoir Department. 

Where the trench was excavated the rock, the surface the 
rock was carefully washed off with hose, using water under con- 
siderable pressure. All seams were carefully cleaned out and, 
small, filled with Portland cement mortar, large, with bricks 
laid the mortar. Brick cut-off walls were built where needed, and 
the entire rock surface was covered with two coats grout put 
with whitewash brushes. was the purpose, all this treatment 
the rock, prevent any possibility contact between concentrated 
stream, which might possibly follow seam narrow channel the 
rock, and the soil resting the rock. The area the rock surface 
treated this way was 250 sq. ft. 

Plates are views the cut-off trench and sheet- 
piling various stages. 

Fig. Plate XX, and Fig. Plate XXI, are views the cut-off 
trench where sheet-piling being driven, Fig. Plate XXI, showing 
the 6-in. pipe leading from the pump nearly the pile-driver, and 
Fig. Plate XX, showing the left the building which the piles 
were built, and the means used for sliding them down the bottom 
the trench. 


Fig. Plate XX, shows the interior the building where the piles 
were built. 


Fig. Plate XXI, shows the lower portion pile just before 
connecting the hose. 

Fig. Plate XXII, shows the method treating the ledge the 
bottom the cut-off trench. 

Fig. Plate XXII, shows portion the cut-off trench nearly 
filled with soil rolled 6-in. layers. 

the extreme down-stream toe the dam, embankment 
very coarse gravel was formed. Its maximum section ft. high 
and 115 ft. wide the base. This embankment for the purpose 
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Mr. Stearns. permitting any water which may find its way through the dike es- 
cape without the sloughing the material. the quantity filtering 
should prove large, there coarse gravel stratum below the 
surface which could tapped means driven wells furnish 
escape for water filtering through that stratum, but not antici- 
pated that these wells will needed. 


Cost the amount expended the dike the pres- 
ent time about $500 000, and about two-thirds the work has been 
completed. 

looking the cross-sections, one can hardly realize the relative 
cost the different materials. The quantities and costs the 
completed dike will approximately follows: 


Borrowed earth and gravel...... 200 000 000 
Sheet-piling, pumping, consolidating soil with water, and 


Engineering and preliminary investigations............... 120 000 


$757 900 

The cost the soil filling cannot, course, very definitely de- 
termined, estimated part the cost stripping and dispos- 
ing the soil from the reservoir, which the total cost from 
cents per cubic yard. the total cost construction, exclusive 
engineering and preliminary investigations, amounting $637 900, 
only about two-fifths chargeable the great mass soil which 
the dike composed, and only one-sixth the cut-off trench, which 
such unusually large dimensions. the other hand, the slope- 
paving and sheet-piling, which occupy very little space upon the 
cross-sections, together represent nearly one-third the total cost. 
The cost per linear foot dike, including the engineering and 

preliminary investigations, will about $75. 

The Bohio Dam, designed Mr. Morison, has two-thirds the 
bulk the North Dike, and his estimate cost, exclusive protec- 


tive works, engineering and contingencies, one-half greater than the 
cost the North Dike. 


Investigations which the Design was Based.—In making the original 
design the dike, the writer was much indebted, for information with 
regard the filtration water through fine materials, the investi- 
gations Allen Hazen, Am. E., upon the physical proper- 
ties sands and gravels.* indicated Mr. Morison, Mr. Hazen 


Report Massachusetts State Board Health for 1892, page 541. 
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with such accuracy that was: able make formula express the 
results. the application this formula, was evident that the 
very fine sands found considerable depth below the surface would 
not permit enough water pass through them, dike great 
width were constructed, cause serious loss water, and was 
also found that the soil which contains not only the fine particles 
organic matter but also very considerable amount finely com- 
minuted particles, which the geologist has termed ‘‘rock flour,” 
would sufficiently impermeable used substitute for clay 
puddle. The final design, however, was not adopted until after 
most extensive series borings had been made determine the 
nature the material all depths all parts the plain, and 
independent series investigations had also been made with the ma- 
terials found and near the site the dike, determine 
whether they would suitable for use. 

Borings.—The plain the site the dike was wide that per- 
mitted large range the choice locations, far could 
judged from surface indications, and was necessary, therefore, 
locate the dike means borings. 

Owing the great length and breadth the territory 
explored and the great depth the rock, this investigation was 
most tedious and expensive one. 

Borings were begun with three gangs April 1st, 1896; three more 
gangs were added August 15th the same year, and the work was 
then continued without interruption, nearly all the time with six 
gangs, until December 13th, 1897. borings were made 
1898. all, 131 borings were made, having aggregate depth 
553 ft., about miles. The average depth was ft., 
and the maximum depth 286 ft. 

The borings were the ordinary wash-drill borings, made driving 
24-in. pipe into the ground and washing the material encountered 
the top the pipe stream water forced into the bottom this 
pipe through 1-in. wash pipe armed with drill its lower end. 

many instances the outer pipe was driven only through the 
layers coarser material, and the pipe was forced down into the 
fine sand, which hole could maintained without casing. 
Special methods were used obtain trustworthy samples the 
materials encountered. 

Professor Crosby, Geologist the Massachusetts Institute 
Technology, co-operated with the engineers regard the manner 
conducting the borings, collecting the samples and interpreting the 
results. 

The samples were classified largely their appearance, but other 
features were also considered. When the water coming the pipe 


determined the laws the flow water through sands and gravels Mr. Stearns. 
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Mr. Stearns. while making the borings was discolored clay, the fact was noted 


the records, and such cases sample would classified more 
nearly impervious than had not been made. The presence 
clay the samples could also determined chemical tests, 
even though large part the clay had been washed away and lost. 
Many the samples were used for filtration tests, upon small scale, 
and these and other tests affected the classification. 

Most the borings half the dike were made 
where the ground-water level was from ft. below the surface, 
and indication the comparative impermeability the mate- 
rial that the water discharged the 1-in. pipe generally came the 
surface strong stream, notwithstanding there was head from 
ft. tending force the water into the ground, and that 
many cases the sides the very deep holes were not cased and the 
water could percolate into them freely the material would 
permit. There were places, however, where the stream water flow- 
ing through the 1-in. pipe was wholly absorbed the ground, and 
such places were noted the records and served indication 
the degree permeability the strata which the water filtered 
away. 

Experimental the purpose making experiments with 
dike built soil, and for other experiments, building, ft. long 
and ft. wide, was constructed. Inside this building water-tight 
wooden tank, ft. long, ft. wide and ft. high, was built 2-in. 
tongued and grooved pine planks, planed both sides. Within this 


-~Glass Tubes —- 


12. 


tank dike soil was constructed, shown Fig. 12, ft. high, ft. 
wide top and with slope horizontal vertical the 
up-stream side and horizontal vertical the down-stream side, 
except the extreme lower end the slope the down-stream side, 
where there was box, ins. high, filled with gravel, and having 
perforated sides, allow the water filter out the toe the 
slope without carrying the soil with it. Immediately over the top 
the dike, for width ft., there was placed ft. soil, 
slightly consolidate the top the dike and permit the water 
filled level with without overflowing. 

After the dike had been formed, the upper end the tank was 
filled with water depth nearly ft. order determine the 
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pressure different parts the dike, horizontal pipes were laid across Mr. Stearns. 
the tank through the soil, nearits bottom, intervals from 
ft. These horizontal pipes were perforated and covered with wire 
gauze, and the end each there wasavertical glass tube. 
the soil surrounding the pipes became saturated and under pressure, 
the amount pressure would shown the height the water 
the glass tubes. 
Experiments were made dikes with thesoil deposited different 
ways: 
When shoveled loosely into the tank without consolidation 
any kind. 
When deposited shoveling into water. 
The soil, which had been thrown loosely, settled became 
saturated the water and became quite compact. After the pressure 
had been for several weeks, the filtration through the dike amounted 
only about gall. minutes. Itis interesting note that 
was five days after the water pressure was put the dike, before any 
water appeared the sixth gauge pipe near the lower end the dike. 
the second experiment the filtration amounted gall. 
minutes. 
third experiment, made under nearly the same conditions 
the second, the rate filtration was gall. minutes. 
addition the filtration test, the experiments showed that 
light section dike, composed 
soil not rammed, would withstand 
head ft. water without 
failure. 

Filtration 
experiments above cited 
incidentally, that extremely little 
water will filter through soil, 
even when not compacted, 
but better test, particularly 
the relative filtering capacity 
soils and sands, can obtained 
filtering through cylinders 
known area. 

For this purpose, five galvan- 
ized-iron cylinders, having tight 
bottoms, were provided (see Fig. 
13), each ins. diameter Gravel 
and ft. high. The horizontal 


Material 
Tested 


area, consequently, was 0.0001 CAN FOR DETERMINING 
acre. the bottom each FRICTIONAL RESISTANCE. 
cylinder there was small wooden 


drain, the form cross, leading faucet one side the 
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Mr. Stearns. cylinder. Over the drain were placed stones about ins. diameter 


and them smaller stones, diminishing size, were added, until the 
top 5-in. layer the material was fine gravel coarse sand. 
Upon this layer, which would remove water freely, was placed the fil- 
tering material tested, depth ft. Within this filter- 
ing material, ins. above its bottom and ins. below its surface, were 
placed horizontal, perforated, brass pipes covered with wire gauze, 
and extending through the sides the cylinder. These were con- 
nected with vertical glass tubes. The water filtered was 
applied steady stream the top the filtering material, that 
stood about ins. deep, and was maintained constant level 
admitting more than would filter, allowing the surplus pass over 
overflow. When the experiment was progress the water appeared 
the glass tubes, and rose each them height due the 
pressure the water the filtering material immediate contact 
with the corresponding perforated brass pipe. The difference the 
height water the glass tubes showed the amount head lost 
filtering the amount water passing through the material. When 
was desired filter with smaller loss head than that due toa 
free outlet the bottom the tank, stop-cock was partly closed, so, 
that the water the glass tube connected with the lower brass pipe 
would rise. 

Experiments were made with gravel, sand all grades, and soil 
from various locations, such upland and intervale. 

The experiments confirmed those Mr. Hazen, showing that the 
loss head was directly proportional the quantity water 
filtered, and substantially confirmed his conclusion that the quantity 
filtered will vary the square the diameter the smaller grains 
the filtering material. The smaller grains referred are those 
which separate the finer 10% from the coarser 90%, and are the 
grains which, according Mr. Hazen’s experiments, determine the 
effective the material for filtration. 

give all the experiments detail, with the results the 
mechanical analyses the materials used, would require more space 
than seems desirable use this discussion. The experiments 
with coarse and fine gravel are, therefore, omitted, and those with 
sand are grouped together four grades, Table No. 


| 
Coarse sand, average three 200 000 
Medium sand, average six 400 000 
Fine sand, average two 000 
Very fine sand, average two 200 
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order express the results with convenient unit area, Mr. Stearns. 
000 sq. ft. has been adopted for the filtering area, and loss head 

interest note the very great difference between the 
amount filtration through the coarse sand and the very fine sand, 
and also note how much less water filters through the soil than 
through the finest sand. The ratio filtration through the various 
materials, compared with the filtration through soil, more clearly 
shown each the figures divided 510, that the amount 
filtration through soil will the unit, follows: 

784 


There was some question, view the very small amount 
water filtering through the soil, whether there might not have been 
some accumulation air its interstices, which diminished the 
amount filtration, and was therefore decided experiment 
the horizontal filtration water through soil. For this purpose the 
large wooden tank used for the experimental dike, for length 
about ft., was filled the top with soil taken from upland 
pasture. order retain the 50-ft. section soil place, and 
allow the ingress and egress the water without disturbing the soil, 
screens were placed about ft. apart, and about ft. porous sand 
and gravel were filled between the screens and the ends the sec- 
tion soil. The soil was rammed 3-in. layers, and special care 
was taken prevent any water from following along the sides the 
tank. end the tank space was left unfilled with earth, 
and one these spaces was filled with water depth 7.85 ft., 
while the other end free outlet was maintained. 

After the experiment had been continued for more than month 
the amount filtration, although somewhat variable, averaged about 
1.7 galls. hours, indicating that the rate filtration was low 
that obtained the experiments the galvanized-iron tanks. The 
tightness this soil dam could better appreciated seeing 
than statement the figures. Although the section dam was 
ft. long and very nearly ft. high, the leakage from the outlet 
amounted only drops minute. 

test the filtration through soil under greater pressure, 10-in. 
pipe, which cover could bolted, was used the place the 
galvanized-iron tanks, and the pressure upon soil ft. thickness 
was raised high lbs. per square inch, equal head 150 
ft., and the results were not materially different from those deduced 
from the experiments the galvanized-iron tanks. 
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the soil used the dike contained from weight 
organic matter, the question arose whether, this organic 
matter were disappear, the soil would not become permeable. 
determine this point comparative filtration experiments were made 
the 10-in. pipe with soil came from the ground, and again after 
the organic matter had been burned out the mining laboratory 
the Massachusetts Institute Technology. 

Experiments were made for eight weeks with the natural soil and 
for eleven weeks with incinerated soil, with the result that about one- 
fifth more water filtered through the latter than through the former. 

Stability question having arisen whether soil 
when saturated would not mobile that would not withstand 
the pressure water, two experiments the same kind were made; 
one with upland and the other with intervale soil. Each gave sub- 
stantially the same results. 

make the experiments, the soil was filled into the large tank 
already described and compacted form embankment ft. 


wide top, ft. high and with slopes horizontal vertical 
both sides, shown 


~20-Ton Hydraulic Jack 

both sides the em- 

mbankmen 

bankment with water 


the bottom. The top 
the embankment was 
covered with 4-in. planks each ft. long, and, running lengthwise 
the embankment. these planks was placed 12x14-in. hard pine 
beam, ft. long, extending across the tank. Two large jack-screws 
were placed between this beam and another securely fastened above 
it, and were operated press the planks into the soil. The ap- 
paratus did not permit exact measurement the pressure, but 
was between and tons applied sq. ft., making the press- 
ure probably about tons per square foot. The 4-in. planks were 
pressed down into the soil little more than ins., but the embank- 
ment was stable that there was only very slight bulging the 
sides short distance below the water level, showing that there was 
enough friction between the particles which the soil was composed 
make stable. 

This experiment, addition showing the stability the soil, 
was also interesting showing the extent which soil would com- 
press under heavy pressure. Immediately below the planks, where 


the pressure per square foot was greatest, the soil became hard and 
compact. 


——~12 x 12-1ns, 
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The engineer charge the experiments states that his weight Mr. Stearns. 


would easily push sharp-pointed steel rod, in. diameter, down 
the bottom the tank through the part the embankment which 
had not been subjected pressure, and that directly under the planks 
the soil was compact that his weight would force down only from 
This result line with other experiments subsequently 
made upon the compression soil, and with practical experience 
where large banks soil which have stood for considerable time 
have been re-excavated. The compressed soil needs pickaxe 
loosen it, and very different from loose soil such one sees dug 
from the ground dumped from train. 

Will Filtration Cause Fine Material Penetrate Coarse 
The question having been raised whether soil filled into sand 
and gravel trench might, when the pressure was applied, penetrate 
the interstices the sand, was decided make the following ex- 
periment, notwithstanding the fact that well known, from practi- 
cal experience with water filtration, that fine particles are not carried 
any considerable extent into the interstices the sand. The 10-in. 
cylinder, already referred to, was filled within ins. the top 
with medium sand and then ins. soil were put the top, the end 
the cylinder was closed, and water was applied, with pressure 
lbs. per square inch. The water was allowed filter through the soil 
and sand for week, and upon examination the end this time 
there was indication any movement the soil that any 
had worked into the sand. 

Permanence engineer naturally dislikes use, 
and the question was, therefore, raised whether soil which 
known contain considerable amount organic matter would 
permanent. was thought best refer this matter experts, and 
Mr. Allen Hazen and Professor Crosby were requested report 
upon it. 

They agreed their separate reports that organic matter would 
disappear very slowly, indeed, except oxidation with free oxygen 
present; that the portion the dike which was saturated there 
would very little water filtering from the reservoir, and the free 
oxygen obtained from this source would, therefore, very small; also, 
with regard oxygen contained the rainwater which fell upon the 
dike, that would from the water through the 
upper layers the soil. Their main conclusion, therefore, was that 
the process oxidation below the line saturation would ex- 
tremely slow, requiring many thousands years for the complete 
removal the organic matter, and that the tightness the dike 
would not materially affected any changes which are likely 
occur. There will, doubt, some settling the material the 
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Mr. Stearns. dike the course years, mostly the portions above the line 


saturation, but, due allowance has been made the height the 
filling for this settlement, will serious harm. Below the line 
saturation, which the only place where changes the condition 
the soil can any harm, there heavy pressure upon the soil, 
caused the weight the upper layers, and the material sure 
remain compact, even some the organic matter should removed 
chemical action. Mr. Hazen, his report, suggested that this 
heavy load was likely push the grains mineral matter nearer 
together and crowd the organic matter into the interstices, that 
the disappearance organic matter from the compressed soil would 
cause less settlement than from soil that not compressed. 

the bottom the deeper portions the cut-off and the 
maximum section the dike there pressure about tons the 
square foot upon the bottom soil, and nearly ton per square foot 
upon the soil the limit saturation. Attention has already been 
called the experiment which showed that the soil with all organic 
matter removed was practically water-tight. 

Comparison Dike with Existing Dams.—Fig. shows eight com- 
parisons between the North Dike and existing earth dams. Where the 
existing dam had less height than the maximum section the North 
Dike, the comparison made with section the dike having the 
same height the water level; where the existing dam was higher 
than the North Dike, the comparison made with the maximum sec- 
tion the dike. The black, heavily-shaded portion every case 
the existing dam, while the light shading represents the North Dike. 
The black central walls shown connection with several the exist- 
ing dams are clay walls, every case excepting the Sudbury Dam, 
where the concrete, plastered its up-stream face. Similar 
comparisons were made with many other dams, and they showed 
similar results, namely, that the dimensions the North Dike are far 
excess those any structure this kind which has been built. 
The Jeypore Dam has core-wall, and composed largely sand 
and other light earth, resting upon foundation the same general 
character. 

Stability Dams.—At this time, when not only the great dams 
the Isthmian Canal are under consideration, but there much discus- 
sion the engineering papers with regard the stability earth 
dams, and many accounts the masonry dams, seems 
opportune discuss briefly the stability dams general. 

order that dam may fail obviously necessary that the 
material which composed must move, either whole 
part, under the pressure the flow water. dam has great 
bulk and weight and reasonable degree stability cannot fail 


sliding its base overturning whole, but must fail some 
separation the parts. 
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the case earth dams, failures have generally occurred from the 
wearing away the material current water, either flowing 
over the top the embankment through some passageway formed 
the dam, connection with pipe through some burrowing 
animal. 

Occasionally, earth dam with steep slopes, one with flatter 
slopes which the material the down-stream side retains the 
water, will fail through the sloughing the down-stream slope, but the 
speaker does not know any instance which the earth 
under dam has been moved the filtration water through it. 

The tendency among many engineers the present time seems 
pay more attention the materials and method construction 
than bulk. Many masonry dams have been built upon somewhat. 
theoretical cross-section, without taking into account the upward 
pressure water the base the dam and the many uncertain- 
ties what will actually occur when the dam put under great 
pressure; result, the failures masonry dams over which large 
quantities water flow have been numerous. comparison the 
sections such structures with the sections the upper part 
masonry dams which rise considerable height above the water, 


like the New Croton Dam and the Wachusett Dam, shows the 


relatively small weight these spillway sections, and amount 


good workmanship will compensate for the failure provide 
weight. 

The writer has frequently been asked why did not use Portland 
cement throughout the whole section the Wachusett Dam, and his 
answer has been that, except the parts the dam where Portland 
cement has been used, natural cement will withstand all the pressures 
that can occur, and that with natural cement the same amount 
money will build dam much greater weight provide abso- 
lute security against sliding overturning. 

the case earth dams, the bulk necessarily large, that 
with well-constructed dams there are practically cases failure, 
except where the material has been washed away current’ 
water. 

the case the North Dike, the top being ft. more above 
the full-reservoir level and ft. above any height which likely 
reached during freshets, impossible that any water should 
ever run over the top. There are pipes structures through the 
dike form channels through which any current water could flow 
remove the material. The dike protected against burrowing 
animals the paving and broken-stone protection the water face, 
extending ft. above and ft. below the reservoir level, but even 
without this protection animal would have burrow 289 ft. 
point the down-stream side the dike ft. below the water 
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There another advantage having great mass Mr. Stearns. 
above the water line the reservoir, which worthy consideration, 
viz., that the event the brief control enemy mob 

would impossible remove enough material cause the failure 

the dam. 

The filtration through the dike will slow, and will take 
place where there such load upon the material, that there can 
possible movement the particles account this filtra- 
tion. 

The precautions taken the down-stream toe the dike are 
such that the water cannot accumulate and cause slough, and 
even any trouble this kind should occur would take place 
far from the principal part the dike that could remedied before 
any trouble could possibly occur. 

the case the plan proposed Mr. Morison for the Bohio 
Dam, the writer believes that cannot fail safe the crest 
built high that floods waves cannot possibly overtop it, and 
the properly built. Such large mass material, dam 
which constructed less pervious near the reservoir than 
toward the down-stream toe, cannot pushed washed away. Ifa 
large amount water should filter through the material under the 
dam and come out the lower end, may cause some movement 
material the vicinity the toe unless precautions are taken pre- 
vent it. Few engineers who deal with filtration would wish say that 
they could not design the down-stream portion such dam way 
permit the water filtering through the dam come the surface 
without carrying earth with it. There are many large natural 
springs the base sand gravel banks, and large quantities 
water filtering into artificial excavations, which furnish examples 
water coming the surface without disturbing the material through 
which comes. 

While referring the percolation through such dam, may 
well call attention the comparative sections permeable mate- 
rial the Bohio Dam and the North Dike, illustrated Mr. Mori- 
son Fig. The area this material the North Dike shown 
him correct, and larger than the area given for the Bohio 
Dam. The degree fineness the material, however, very differ- 
ent. states that the effective diameters certain samples from 
the Bohio Dam average their squares Making allowance 
for these samples being coarser than the average sample permeable 
material and for the fine material lost, suggests that the average 
diameter the material place may taken The ma- 
terial classed permeable the North Dike has effective diam- 
eter about 0.20 mm., and, since the percolation varies the square 
the diameter, the percolation the North Dike, with the same loss 
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Stearns. head, would less than one-sixth the percolation per unit 


Mr. Ehle. 


area the Bohio Dam. 


The design the North Dike was prepared after consultation 
with Joseph Davis and Fteley, Members, Am. Soc. E., and 
Mr. Hiram Mills, M., E., Lowell, Mass., and the final 
design received the approval these engineers. Thomas Rich- 
ardson, Am. Soc. E., Engineer the Dam and Aqueduct 
Department the Metropolitan Water-Works made most the pre- 
liminary investigations, and Hiram Miller, Am. Soc. E., 
Engineer the Reservoir Department, completed the investigations, 


worked out the details the design, and has had charge the 
execution the work. 


Boyp Assoc. Am. Soc. Morison has covered the 
subject thoroughly its theoretical side that little can said 
addition. There one point, not mentioned the paper, which 
would favor the construction proposed the author 
Bohio. Itis probable that would safer case earthquake 
action than masonry core-wall dam. This subject, however, 
received the careful consideration the Isthmian Canal Commission, 
and was passed over not being serious danger. may have 
been similarly dismissed this paper. The recent earthquakes 
the Isthmus, however, have cracked the masonry and adobe walls, 
times, quite seriously, and, more severe shocks, might factor 
reckoned with canal construction. Their action would have 
more effect the elevated plateau that Mr. Morison proposes than 
any other part the impounding reservoir. 

Mr. Stearns has shown earthen dam, under head ft., per- 
forming its duty efficiently spite the leakage. similar case, 
somewhat smaller scale, occurred the writer’s early experience, 
building intake dam for reservoir asmallstream. The channel 
was closed timber weir abutting sand and gravel point, 
deference the wishes the Water Commissioners. Sheet-piling, 
driven lengthwise the weir practically impermeable stratum, was 
quite effective, but there was considerable seepage around this and 
through the gravelly was shown large springs the 
foot the bank. This occurred under head about12ft. there 
was plenty water, and the bank held, anxiety was dulled, and the 
reservoir has served its purpose fora long time. 

the great irrigation reservoirs India there are earth embank- 
ments, miles extent and greater height than Mr. Morison pro- 
poses. These were built native carriers with baskets, and compacted 
elephants, and they their duty surely the fine masonry 
dams built the English engineers. Given sufficient earth, there 
must limit the size great mound which will impound water. 
This the situation the Panama Canal, where there quantity 
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material greatly excess that which Mr. Morison proposes Mr. Ehle. 


use, and which must wasted. once the cars can just 
well dumped the Bohio dam, although there seems doubt 
the chain reasoning that the dimensions proposed will ample. 


regard Mr. North’s statement that the 90-ft. pressure 


bank material might produce movement that would endanger the 
dam, would seem that this objection, probable, would apply with 
much greater force light core-wall dam. course, using 
pneumatic caissons the dam would not tight, either the base 
around the sealing caissons. would seem impossible sink 
them the great depths proposed, straight line, drawn the 
plan; there was movement, earthquake pressure, 
would but earthen dam, subject seepage, but very much 
less section than Mr. Morison’s dam. not any means granted 
that the core-wall will troubled pressure, and, without doubt, 
the dam, planned, would safe and conservative design, but 
the earthen dam may perform similar duty and more economical. 

Mr. Morison has located his dam far enough above the Com- 
mission’s site, would seem wise build it, against all objections. 
would cheap any temporary dam, and seems very prob- 
able that would efficient. any serious doubts safety 
arose, would great service building the Commission’s dam. 

point, foreign the paper, has been interjected into the discus- 
sion, regard the probable unhealthfulness building the dam, 
the basis the statement, that each tie the Panama Railway has 
cost man’s anyone acquainted with the conditions, this 
gross exaggeration. Citizens the United States, long the employ 
the Panama Railway, seem have such knowledge great 
mortality, and have trouble with the climate. Whatever measure 
truth there this story due the entire absence any sani- 
tary precautions and proper water-supply system. The water carts 
Panama often take their supply from wells that drain the yellow- 
fever burying grounds. Again, must recognized that the Panama 
Route, almost from the discovery the Continent, been great 
highway, withouta proper quarantine. very probable that, the 
work undertaken the United States Government, the same strict 
regulations which were enforced Havana, Santiago and elsewhere 
Cuba would equally efficient Panama Nicaragua. 

Another point, also brought up, but foreign the paper, the 
question relative economy dam Bohio and Conchuda, 
Nicaragua. The site the latter dam very dissimilar 
that Bohio, being rocky gorge without any proper location 
for separate spillway, such the Gigante, that the dam must act 
weir, and have controlling works the crest for the regulation 
the summit level. would seem that the Commission’s plan the 
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correct engineering solution. has been pointed out, the duty 
the engineer adopt the most economical, effective, and safe tool 
for certain purpose, not any one elaborate one. 

seems probable that the reason earthwork dams have been going 
out use, engineering has become more scientific, account 
the lack method analysis. this so, the formulas given 
Mr. Morison place this structure the same plane the retaining 
wall and others. Even bridge and structural iron-work there 
considerable factor ignorance. 


Epwarp Am. Soc. E.—(by letter).—The plan pro- 
posed Mr. Morison for the Bohio Dam much more economical 
than either the plan the French engineers, that 
the Isthmian Canal Commission, that certainly deserves very careful 
consideration. 

built this manner would certainly water-tight itself, 
and the only leakage that might occur would due percolation 
through the permeable material below the proposed sheet-piling. Such 
leakage, did not exceed the amount estimated Mr. Morison, 

constructing dams for impounding water for domestic supply, 
generally necessary make them tight that practically 
water lost, except evaporation. storing water for irrigation 
for supplying canal, such water-tightness dam may not 
necessary. 

Mr. Morison’s estimate even approximately correct, the loss 
water percolation under the dam would relatively unimportant. 
may doubt whether Mr. Hazen’s formula for the flow water 
through uniform layer sand applicable mixed layer sand, 
gravel, etc., such probably exists under part the proposed Bohio 
Dam, but, the other hand, there question that there would 
silting which would steadily diminish the loss percolation. 

Should the loss water from this cause prove much greater 
than that estimated Mr. Morison, impair seriously the use- 
fulness the reservoir, this loss could diminished very materially 
sinking wells, dredging, or, necessary, pneumatic caissons 
the down-stream side the proposed dam, the earthen part 
the dam, little stream from the down-stream rock-fill. the 
latter plan should adopted, the earth filling the place where the 
wells caissons would have sunk might omitted until the 
remainder the dam was completed, when experience would show 
whether the percolation had checked. The expensive work 
sinking wells caissons could postponed until was found 
absolutely necessary. 

The water percolating beneath the proposed sheet-piling, which 
extend ft. below tide, would move with very slow velocity, have 
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little head, and could certainly checked the down-stream side Mr. Wegmann, 
the dam. 

Wells sunk dredging, suggested Mr. Morison, placed 
closely together possible and filled with concrete would probably 
suffice for this purpose. Grout might forced between the wells, 
low down diver could work, check still more the percolation. 
were deemed necessary, pneumatic caissons could sunk the 
down-stream side the dam, but even this case, Mr. Morison’s plan 
would probably cheaper than that proposed the Isthmian Canal 
‘Commission, has adopted shorter location, needs concrete 
core-wall the dam, and proposes construct the dam mainly 
waste material from excavations made for the canal. 

course, future borings may show reasons for modifying the 
opinion expressed herein, but the additional facts that may ascer- 


tained are just likely for against the plan proposed Mr. 
Morison. 


ForcHHEIMER* (by letter).—The formula used the Forch- 
author for the calculation the seepage backed not only Mr. 
Hazen’s experiments but also those made Seelheim, Hagen and 
For temperature 10° Cent., Mr. Hazen puts 450 


200 being the effective diameter the sand. The propor- 


tion the mean diameter grain, the effective diam- 
Hazen’s formula would show lie between 112 and 400 


the relation, between 112 and 400. According 


the other experimentists, the corresponding figures are shown 
Table No. 


TABLE No. 
$ 


sand but slightly soiled other substances the velocity 
diminishes very much. Professor Masoni, for instance, used different 
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did not wash his sand thoroughly Mr. Hazen, and Table No. 
shows that most his velocities were much smaller comparison. 


TABLE No. 


Sand. 


Masoni’s speed for head, dis- 

Speed, meters per day, according 


sandy soil contains clay such extent that the clay fills 
the interstices between the grains sand entirely, the percolation 
insignificant render the compound practically impervioys. 
Seelheim made some accurate experiments the percolation through 
sandy clay consisting pure clay, powdered chalk, quartz sand and 
fied the writer, the rate flow, temperature 12° Cent. 
meters per day only 

the words clay, chalk, etc., meaning the volumes the ingredients 
mixed. 

Nature, clean sands gravels are rare, and the permeability 
alluvial deposits therefore mostly slight one. Public water 
supplies are generally taken from the most permeable strata that can 
got at. The investigations made for water-works are therefore 
special interest. Table No. gives the velocities (taken for the entire 
cross-section soil) which ground-water about 10° Cent.,. 50° 
the underground drifts studied for public supply 


TABLE No. 


Town. 


Strassburg. 
Gladbach. 


Vienna. 
Bukarest 


Speed, millimeters per second........ 
Speed, feet per 


me 
| I, bs | FV. | Vv. VI. 
1 | | 
7 
0.051 
1112/0 .000166 
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90° Fahr., speeds are two-thirds higher than they are 50°; Mr.Forch- 


but, even that high temperature, the speed none the quoted 
grounds would come near the 0.002 ft. per second taken into account 
the author. Besides, must noted that some these grounds 
contain gravel and pebbles some inches thickness. thus ap- 
parent that use Mr. Hazen’s formula, which refers well-washed 
sand, means the safe side, indeed the author wishes be. 

one more danger feared, and that the formation 
springs. This depends entirely the uniformity the Bohio 
subsoil. Natural passages, more less impervious soil, filled with 
permeable material, are dangerous, they are much narrower the 
outlet than the interior and near the water-basin. the same 
volume water flows through the whole length such drift, its 
velocity will inversely proportional its cross-section. The whole 
head water will always used for the flow, and but little will 
lost, where the cross-section considerable and the movement 
slow. Thus the main part the head water will left for the 
outlet, causing the water gush out and washaway the sand. 
difficult say beforehand whether not the washing out will proceed 
far enough into the interior constitute real danger for the dam. 
may well add that furrows cut into impervious earth and filled 
with pervious sand are dreaded too, the water flow enters with 
big cross-section and issues with very reduced one, because the 
speed increases with the reduction the cross-section. All these 
dangers are exceedingly diminished the great breadth the pro- 
posed embankment. Besides this, there another well-known fact 
that gives security, and which has been pointed out the author. 
is, that turbid waters clog their beds with their deposits. 

the writer had occupy himself with question seepage 
some importance two years ago, thinks that some figures about 
will interest. They refer the seepage from the river Lech into 
the discharging canal the electric works Gersthofen, Bavaria. 
The soil consists bed tertiary flinz covered gravel. The 
former varies its character between loam and loamy sand, and, 
although some water-bearing veins occur, may considered 
practically water-tight. The gravel pervious, and the writer—using 
Fossa-Mancini’s trough—found the frictional resistance 


3.18 


being the velocity, meters per day. The surface the flinz was 
slightly inclined and showed some undulations furrows. When 
great part the excavation was finished, the writer tested his calcu- 
lations. The strip land between the river and the excavation was 
250 ft. broad. calculated seepage 91.4 cu. ft. per second for 
length 500 ft. the canal, whereas only measured 46.8 cu. ft. 
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Mr. per second. Part the difference between the results calculation 


and measurement was due the fact, that the gravel had been less 
closely packed the trough than was its natural state but the 
principal reason was probably the clogging the sedi- 
ment. 

According the foregoing formula, used for the seepage Gerst- 
hofen, the friction gravel increases higher rate than the speed, 
This fact agrees with the experiments calculations other authors, 
Smreker, von Welitschkowsky, Masoni and Hazen. The writer 
tested the adaptability formulas having the shape 


well formulas having the shape 


mand being constants. found the first form correspond 
more accurately the facts Nature than the second one. The 
difference between the two formulas, however, proved only 
slight one regarded the Gersthofen material, and the writer’s 
researches about resulted the figures shown Table No. 10. 


TABLE No. 10. 


The writer not aware whether any subsoil the 
dam contains material such coarse structure cal- 


would like call attention this 
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THE SUPPORTING POWER PILES. 
Discussion.* 


Am. Soc. E.—Mr. Goodrich has referred mr, Howe. 
‘to the speaker’s paper piles and which went into the 
subject from historical and experimental standpoint. 

Since that time few detailed tests have come the speaker’s 
notice, the most interesting being those the Annapolis Naval Acad- 

emy during the construction the sea-wall, year more ago, and 
partially described Carlin,t Jun. Am. Soc. E., the con- 

tracting firm which did this work. Hestates that five piles were loaded 
singly, the ultimate, and that the results were compared with the 
Wellington formula, shown Table No. 


TABLE No. 
Safe load Actual 
Pile. per ultimate Remarks. 
formula. load. 


Continued from February, 1902, Proceedings. See December, 1901, for 
paper this subject Ernest Goodrich, Jun. Am, Soc. 


Journal the Association Engineering Societies, April, 1898, 
The Engineering Record, May 11th, 1901. 
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The third test pile was entirely mud, and the factor safety 
assumed one, designing the sea-wall that point. 
seems, however, that both the formula and the load actually sup- 
ported gave figures which were too small, and that the wall settled 
for 100 ft. length. 

Mr. Carlin can doubtless supply further details. 

the paper above referred to, after somewhat exhaustive review, 
the speaker called attention the fact that single test piles, whether 
separate taken from cluster, are inadequate; and that test 
accurately adequate only when fulfills all the subsequent de- 
signed conditions loading, and covers sufficient area and lasts 
for sufficient period time. The failure this testimony 
the soundness these conclusions. 

Half century ago, Fort Delaware, Major Sanders made two sets 
experiments clusters four piles each, and extended his ob- 
servations the same for some years; afterward evolving his well- 
known formula. Recent reports (1897) the masonry indicate 
settlement, and the conclusion that, under exactly those conditions, 
Sanders’ formula considered applicable. 

Looked from the standpoint his contribution the subject, 
may that formula not such forlorn hope, after all, some 
have been the habit thinking; and that expert hands may 
attain positive value. 

hoped that the profession may hear further from Mr. Good- 
rich along these lines, and that will extend his clever observations 
and give and himself the satisfaction checking, or, necessary, 
revising his mathematics. 

Jun. Am. Soc. (by letter).—In article 
the writer description given some tests piles, connec- 
tion with the construction sea-wall the Annapolis Naval 
Academy, which the following abstract: 

Tests Nos. and were the same pile, although the second test 
was the pile after had been driven ft. further. 

The original borings had indicated hard bottom uniform depth 
ft. below the river bed, excepting one point, where they 
showed depth mud ft., with ft. more mud and sand 
before hard bottom was reached. This point, therefore, was selected 
for the site the tests. 

The usual data were taken during the driving. Then the head 
the pile was squared and dowelled, and timber frame, slung means 
wire-rope lashings, was securely fastened about the 3-in. steel 
dowel. prevent lateral swaying, four guys were run out from the 
head, and their ends made fast powerful kedge anchors. These 
guys were very nearly horizontal. The pile was then loaded with 
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anchor chains and shot, each shot having been weighed separately and Mr. Carlin. 


tagged. The frame weighed more than tons. 

The sea-wall, along the site the tests, has been finished. For 
about 200 ft. wall the piles were sand, and there has been 
settlement. The next 100 ft., however, mud (Test No. 3), and 
there has been settlement 10ins., which was subsequently arrested 
driving additional re-enforcement piles greater length, and 
blocking from them under the wall. 

conclusion, the writer believes that, while the first two tests 
indicated fair results, the third demonstrated that, considered inde- 
pendently, the Wellington formula, any other, practically useless. 
The fourth and fifth tests give striking lack uniformity the 
results. 

seems very necessary that the conditions surrounding the 
pile the same will the case, ultimately, the permanent 
structure; and that this test pile observed during period long 
the opportunity will permit, certainly not Jess than two three 
months. not possible apply this time test, carrying- 
capacity experiment would more satisfactory than the resort 
the ordinary penetration records, together with intelligent investi- 


gation borings, both governed experience with variable con- 
ditions. 
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RACY RAPIDITY SURVEYING 
OPERATIONS. 


Discussion.* 


writer feels gratified the interest the subject which has evidently 
been aroused the paper. large part the discussion consists 
the description similar devices for increasing the accuracy 
rapidity surveying operations,” and needs The dis- 
cussion, however, has developed the need forsome further explanations. 
The plane-table alidade described the paper was old-style instru- 
ment, having originally fixed vertical arc the standard and 
vernier arm rigidly attached the telescope axis. The accuracy 
the vertical angle depended the leveling the plane-table board. 
have adopted the essential features the United States Geologi- 
cal Survey alidade the United States Coast and Geodetic Survey 
alidade (Figs. and Plate would have required unprofit- 
able reconstruction old instrument. fairness the design, 
however, should pointed out that, the amplitude motion 
the vernier arc very small, was possible place the vernier level 
between the standards, where well protected from accidental blows, 
and the writer believes that the design shown free from probable 


Continued from March, 1902, Proceedings. See December, 1901, Proceedings, for 
paper this subject Walter Loring Webb, Assoc. Am. Soc. 
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disturbances adjustments some the others, although the newer Mr. Webb. 


types have unquestioned advantages; and, after all, was the princi- 
ple quickly adjustable vernier which the writer wished call 
attention, and, the time that the University Pennsylvania 
plane-table alidade was thus modified (several years ago) according 
the writer’s plans, had never seen even illustration similar 
device. 

There need adopting special method numbering the 
figures the two verniers shortened vertical arc, means 
distinguishing positive and negative vertical angles. the line 
collimation nearly level that any doubt exists the direction 
its slope, mere glance the large bubble underneath the tele- 
scope will instantly answer the question beyond possibility con- 
fusion. 

possible that greater accuracy obtainable when long striding 
level used ona plane-table telescope and the telescope first leveled 
for each but should remembered that, after the telescope 
has been leveled, must raised lowered until the horizontal cross- 
wire the proper reading the rod. While taking that reading, 
there nothing whether the table may have been jarred 
while the telescope was being adjusted, whether some slight knock 
which received had any appreciable effect altering its adjustment. 
the other plan, the vernier level will always indicate the leveling 
the table. one method the telescope must actually brought 
level between every shot, besides reading the vernier. the other 
method necessarily lost. The vernier level will once 
indicate whether true vertical angle may obtained, regardless 
the precise leveling the table itself. Frequently, several shots may 
taken without re-leveling, and even, when necessary, mere touch 
the adjusting screw, made very quickly, will suffice restore 
the adjustment. Practical experience with this device has shown this 
the case. The loss time due re-leveling for every shot, 
therefore, much more than that admitted Mr. Matthes page 
281.* 

The stadia slide rule was course designed obtain differences 
elevation function sin. 2a, and that its principal use. The 
comment regarding the paper, was made show the desira- 
which the function obtained most other stadia slide rules. 

The writer admits that greater range vertical adjustment the 
tape tension apparatus would have been desirable. Experience has 
shown that the range for lateral and longitudinal adjustment ample, 
and that simply requires more carein setting the apparatus its 
proper place get within the range the vertical adjustment. 
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spiral described Mr. Wentworth seems well adapted, indeed, 
the revision lines where the track has already been laid, that, 
does minimum amount violence the original loca- 
tion. would seem much less complicated than such spirals 
the Searles, and fully easy stake out when once the necessary 
computations are made. 

However, like nearly all transition curves far presented the 
professional public, seems objectionable account the 
difficulty calculating and laying out the revised line, and keeping 
the track proper alignment after the change has been made. Few 
railways this country, yet, can keep force engineers the 
field all the time giving the track men, and such curves, even 
when monumented, would difficult impossible keep proper 
alignment the average track force. the transition curve could 
made comparatively short, and simple tables and rules worked out 
for the cases likely occur practice, that, when once located, 
the section men could keep the curve proper alignment, much 
would done popularize this desirable curve. is, the aver- 


This discussion (of the paper Charles Wentworth, Am. Soc. E., printed 
Proceedings for February, 1902); printed Proceedings order that the views 
expressed may brought before all members the Society for further discussion. 

onthis subject received prior May 24th, 1902, will published 
subsequently. 
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ous life, very prone fight shy transition curves, with lot 
formulas that are simple enough, perhaps, had the time consider 
them carefully their adaptability his particular needs, and had 
track men who could handle the curves they other routine 
track matters. 


Am. Soc. (by letter).—The author Mr. Morse. 


shows his diagrams that carries the low rail the grade line 
and puts all the elevation the outer rail. The Committee 
the Third Annual Convention the Maintenance Asso- 
ciation, made similar recommendation, and was accepted the 
Convention without word would seem indicate 
that was the practice most railroads, that the matter had been 
given little thought. 

The practice originated with track men, when engineers 
maintenance were not employed any extent, and, under the cir- 
cumstances, was the best they could they had have one rail 
grade, surface the track; but even then was recognized that 
increased the curve resistance, and this was prevented, some track 
men, running the outside upper rail grade and lowering the 
inside rail get the elevation. 

This could not done without good deal expense, except 
cases where the track was being raised several inches, and the result 
was the general use the inside rail grade rail. 

The cause this practice, however, has disappeared the 
larger roads the present time, engineers are considered 
necessary part the maintenance force, and are called upon re- 
center curves whenever they get riding poorly, and also set 
stakes for the proper elevation the rail.” who 
has had occasion plot profile piece track for the purpose 
laying ballast grades has noticed the the surface the 
plotted center-line elevations, caused all the elevation being given 
the outer rail, and could not fail see the effect the train 
resistance that point. 

The grade compensated curves offset the curve resistance, 
but, when all the elevation given the outer rail, the first 200 300 
ft. the curve has really heavier grade than the maximum the 
tangent next it. 

The result this practice the too common idea that the train 
resistance increased for slow trains, when the track elevated 
for fast passenger service, but the fault the way which 
the elevation put up, and not the fact that there elevation 
given. 

Elevation curves should divided. The outside rail should 
elevated one-half and the inside rail depressed one-half the full 
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amount elevation required for the speed the fast train, and this 
way the center the track kept the true grade, and the loaded car 
does not have raised, but follows the compensated grade line, 
laid down the profile. 

While stakes are being set, easy set them this way the 
other, and they would not require re-setting any oftener than the ease- 
ment curves would require re-centering, and this could done the 
same time. 

While, perhaps, not advisable lower track get the 
depression for the inside rail, yet most roads are constantly raising 
track, and the desired result could gradually obtained holding 
the inside rail down and not lifting all, and this way, two 
three surfacings the curve, the elevation would divided 
that half would above and half below the grade line. 
roads where ballasting being done, there trouble staking 
once. 

Why this old track man’s expedient for elevating track should have 
survived and recommended this day improvement, and espe- 
cially when tonnage the great question the day, can explained 
only the fact that one the small things which have not been 
looked after, but when given good practice, maintenance 
associations and writers track work, call halt and look 
into the matter. 

illustrate the effect tonnage train the full elevation 
being given the outer rail, take the case 30’ curve maxi- 
mum grade 0.80 ft., which put for passenger train speed 
miles per hour. The outer rail would elevated ins., and the 
center the track would raised half this, 0.25 ft. Now, the 
easement 200 ft. long, the rate the grade the first 100 ft. 
easement would 0.885 ft., and the grade was compensated 0.05 ft. 
per degree, the rate the second 100 ft. would 0.845, whereas the 
profile grade the first 100 ft. 0.76 and the second 100 ft. 0.72; 
other words, the maximum grade exceeded the very point where 
compensation required. 

coming upon curve put this way, when its speed 
reduced even miles per hour, and pulling every ton 
rated for, feels this increase grade, and and often stalled 
before getting far the curve. The lighter the maximum grade, the 
greater the resistance tonnage trains when all the elevation 
obtained raising the outer rail. 

The increase the grade the easement curve the more 
objectionable from the fact that this part the curve that 
the greatest resistance felt from the friction the body the car 
its side bearings. soon the elevation begins, the center 
gravity the load moved toward the inside rail, the load comes 
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down the side bearings that side, and the radius the curve Mr. Morse. 
the easement constantly changing, the angle between the 

truck and the body the car, and the pressure the side bearings 

tends prevent this movement and retard the speed the train. 

After the car gets the regular curve, the angle the truck remains 
constant, the movement the side bearings small and its effect 

less. 

That this advantage tonnage trains recognized and taken into 
account shown the fact that one the great systems the coun- 
try, which spending large amounts grade reduction help its 
train-haul, and which building several hundred miles new road, 
giving the surface its banks curves elevatien the 
width roadbed per degree curve, raising the outside one-half and 
depressing the inside one-half, thus making the center the roadbed 
throughout profile grade. 
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CONTENTS: 
Minutes Meetings: 
Announcements 
Hours which the Society House open.............. 
Accessions the Library: 


MINUTES MEETINGS. 


THE SOCIETY. 


May 7th, 1902.—The meeting was called order m., 
Frank Osborn, Director, Am. Soc. E., the chair; Charles 
Warren Hunt, Secretary; and present, also, 115 members and 
guests. 

The minutes the meetings April and 16th were approved 
printed Proceedings for April, 1902. 

paper George Webster and Samuel Tobias Wagner, Mem- 
bers, Am. E., entitled Pennsylvania Avenue Subway and 
Tunnel, Philadelphia, was presented Mr. Webster, and illus- 
trated with lantern slides. 

written discussion Joseph Wilson, Am. Soc. E., was 
presented the Secretary, and the paper was discussed orally 
Messrs. Charles Darrach, William Parsons and George 
Webster. 
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Ballots for membership were canvassed, and the following candi- 
dates were elected: 


MEMBERS. 


GEORGE ANSEL CARPENTER, Pawtucket, 

TRUMAN Baltimore, Md. 
New York City. 

New York City. 
THomas GRANTHAM, Philadelphia, Pa. 
Henry Boston, Mass. 

New York City. 
Caruton Port Huron, Mich. 
SHENEHON, Detroit, Mich. 
Way Jr., New York City. 


Henry Baker, Watertown, 

Harrison Eppy, Worcester, Mass. 

AMEDEE GUERINGER, Marlin, Tex. 

Isaac ONWARD Baltimore, Md. 

ARCHIBALD Parsons,- Washington, 

Vrooman, Gloversville, New York. 
New Haven, Conn. 


The Secretary announced the election the following candidates 
the Board Direction May 6th, 1902: 


ASSOCIATES. 


Joun Mann, Hanover, 
Burton Mason City, 


New York City. 
New York City. 
New York City. 
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The Secretary announced the death the following members: 


elected Member, Feb. 3d, 1896; died 
July 25th, 1901. 


elected Assoc. May 2d, 1894; died 
Oct. 15th, 1901. 


The Secretary announced the details the programme the 
Annual Convention, and also some information relative the special 
train from New York Washington. 


Adjourned. 


THE BOARD DIRECTION. 


May 6th, 1902.—Vice-President Schneider the chair; Charles 
Warren Hunt, Secretary and present, also, Messrs. Briggs, Croes, 
Knap, Kuichling, O’Rourke, Osborn and Seaman. 

The President was authorized appoint Committee award 
prizes for the year ending with the month July, 1902. 

Applications were considered and other routine business trans- 
acted. 


Two candidates for Associate and three for Junior were 
Adjourned. 


See page 148. 


i 
48 
q 
. 
ar 


150 ANNOUNCEMENTS. [Society 


ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


MEETINGS. 


Wednesday, June 4th, 1902.—8.30 m.—At this meeting, ballots 
for membership will canvassed, anda paper George Dillman, 
Am. E., entitled Proposed New Type Masonry 
will presented for discussion. 


This paper was printed the Proceedings for April, 1902. 


Wednesday, September 3d, 1902.—8.30 regular business 
meeting will held. Ballots for membership will canvassed, and 
paper McCalla, Am. Soc. E., entitled Improvement 
the Black Warrior, Warrior and Rivers, 
will presented for discussion. 

This paper was printed the Proceedings for April, 1902. 


Wednesday, September 17th, 1902.—8.30 m.—At this meeting, 
Maintenance Asphalt Streets,” will presented for discussion. 
This paper printed this number Proceedings. 
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ACCESSIONS THE LIBRARY. 


From April 9th May 6th, 1902. 
DONATIONS.* 


THE RAILWAY TRANSITION SPIRAL. 


Arthur Talbot, Am. Soc. Third Edition, Revised. 
Leather, pp. New York, Engineering News Publishing 
Co., 1901. $1.50. 


The writer states that the treatment given this book has been quite widely used 
the railroads the United States, and has been commended many engineers for 
its simplicity, convenience and flexibility. The conceptions and methods used are simi- 
lar those ordinary circular railr curves. this revision attention has been 
given illustrative examples and explanations; the tables have been extended and 
treatment the uniform chord length method and street railway spirals has been 
added. The Contents Nomenclature; Theory; Summary Principles; Description 
and Use the Tables; Choice and Length Spiral; Location 
and C.; Laying Out the Spiral Co-ordinates; Location Transit and 
Angles; Application Existing Curves; Compound Curves; Miscellaneous Problems; 
Uniform Chord Length Method; Street Railway Spirals; Explanation Tables; Tables. 


LOGARITHMIC TABLES THE MEASURES LENGTH. 

Inch. Thos. Marshall. Leather, 3x6 ins., 106 pp. New 

York, The Engineering News Publishing Company, 1902. $2.00. 


stated the preface that all the tables have been carefully checked several 
times—both before and after they were set type--and believed that all errors 
greater magnitude than one unit the last decimal place have been eliminated. 


TEXT-BOOK ROOFS AND BRIDGES. 

Part Bridge Design. Mansfield Merriman and Henry 
Jacoby. Fourth Edition, Rewritten. Cloth, 6ins., pp., 
plates, illus. New York, John Wiley Sons, 1902. $2.50. 


This edition has been entirely rewritten order bring the subject fully 
date. doing, has been the constant aim the authors, not only give the latest 
details modern bridge practice, but also set forth the reasons for such practice 
manner especially adapted the needs students and young engineers. The preface 
states that the descriptions the details plate-girder and truss bridges only those 
are given which may properly claimed standard the best recent practice. 
new feature the consists lists references engineering periodicals where 
more extended descriptions and applications various details found. The 
Contents are: and Literature; Principles Economic Design; Bridge Contracts 
and Office Work; dge Shops and Practice; Tables and Standards; Details 
Plate-Girder Bridges; Design Plate-Girder Bridge; Details Railroad Pin 
Design Pin Truss Bridge; Design and Detailing Highway Bridge; Railroad 
Riveted Bridges. There index four pages. 


IRRIGATION THE UNITED STATES. 

Frederick Haynes Newell, Am. Soc. Cloth, 
417 pp., plates, illus. New York, Thomas Crowell Co., 
1902. $2.00. (Donated the Author.) 


The writer has been continuously engaged for the past twelve years conducting 
investigations the extent which the arid regions can reclaimed irrigation, 
ascertaining the cost and capacity reservoirs, measuring the flow rivers useful for 
power, irrigation, and other industrial purposes, and mapping the artesian under- 
ground waters. The attempt here bring together, non-technical 
manner possible, the results this study and experience. somewhat elementary 
and popular description irrigation and the devices for obtaining and distributing 
water given, more space being devoted the crude, but effective, home-made con- 
trivances than the elaborate and expensive purchased from manufac- 
turers. The chapter headings are: Reclamation the Public Lands; The Arid Regions; 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 


1 
d 
gy 


152 ACCESSIONS THE LIBRARY. [Society 


Surface Waters; Conveying and Dividing Stream Waters; Reservoirs; Methods Irriga- 
tion; Underground Waters; Pumping Water: Advantages and Disadvantages Irriga- 
tion; Irrigation Law; States and Territories the Arid Regions; States the Semi-Arid 
Region; Humid Regions; Conclusion. There index eleven pages. 


DIE NATURLICHEN NORMALPROFILE DER FLIESSENDEN GEWASSER. 


Vortrag gehalten der Vollversammlung des Oesterr. Ingenieur- 
und Architekten-Vereines 25. Jiinner 1902 von Richard Siedek. 
Paper, 6ins., pp., illus. Wien, Wilhelm Braumiiller, 1902. 


THE LAW CONTRACTS. 


Text-Book for Technical Schools Engineering and Archi- 
tecture. John Cassan Wait, Am. Soc. Cloth, 9x6 ins., 
pp. New York, John Wiley Sons, 1901. $3.00. (Donated 
the Author.) 


The chapters here presented are the substance course lectures delivered 
the author some years ago before the technical engineering and architecture 
Harvard University. They were first embodied his book Engineering and 
Architectural but, that work more comprehensive than required 
for textbook, this abridged edition has been issued. The preface states that the 
present volume contains the essential principles upon which valid contracts depend, 
and the main features the statutes which modify and limit the obligations con- 
tracts, and also. fairly complete and concise form, the lawof bidding and letting. 
Almost all the illustrations used and the cases cited authorities are those which have 
arisen engineering work. The Contents are: Essential Elements 
Contract; Legal and Illegal Contracts; The Parties Contract; Law Contracts; 
Essential Elements Contract; General Statutes Limiting the Law Contracts; 
The Rights and Liabilities Bidders ror Public Work; Bids and Bidders; Work for 
Private Parties; Employment Engagement Engineer Architect; Pro 
Engineers Architects Designs Inventions; Liability Engineer Architect 
Professional Man; Liability Engineer Architect when his Functions are Judicial 
Discretionary; Liability Engineer Architect when Public Officer; Compen- 
sation Engineers and Architects; Employment Engineer Architect Ex- 
pert Witness. There index twenty-seven pages. 


TREATISE THE PRESERVATION METAL. 

Practical, Comprehensive Hand-Book for Architects, Builders, 
Mechanical and Civil Engineers, Painters, Metal Workers, Property 
Owners, and Anyone Supervising the Maintenance Steel and Iron 
Structures. Lionel Stern. Paper, pp. Central 
Priuting and Publishing House, Harrisburg; Pa., 1901. cents. 
(Donated the Author.) 


The following gifts have also been received: 
Alabama Great Southern Co. Ohio Ry. Co. 


pam. Chicago Alton Ry. Co. 
Alaska Mexican Gold Min. Co. pam. Chicago North-Western 
Am. Inst. Min. Engrs. pam. Chicago, Burlington Quincy Co. 


Am. Iron Steel Assoc. pam. 

Manufacturer and Iron World. Indianapolis Louisville Ry. Co. 
nos. pam. 

Argentine Republic Obras Chicago, Milwaukee St. Paul Ry. Co. 
Publicas. vol. pam. 

Atchison, Topeka Santa Ry. Co. Chicago, Peoria St. Louis Ry. Co. Illi- 


pam. nois. 
Atlanta West Point 1pam. Chicago, Rock Island Pacific Ry. Co. 
Atlanta, Knoxville Northern pam, 

pam. Chicago Terminal Transfer Co. 
Atlantic Coast Line Co. pam. pam. 
Augustana Coll. Choctaw, Oklahoma Gulf R.Co. 


Brackenridge, J.C. pam. 
Buffalo Susquehanna R.R.Co. Cincinnati, Hamilton Dayton 


California Northwestern Ry. Co. pam. 
Canada Atlantic Ry. Co. Cleveland, Akron Columbus Ry. Co. 
Canada Dept. Marine and Fisheries. pam. 

pam. Cleveland, Cincinnati, Chicago St. Louis 
Canadian Pacific Ry. Co. pam. Co. 
Central Georgia Ry. Co. pam. Cleveland, Lorain Wheeling 


Central Co. New Jersey. pam. 
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Cleveland Terminal Valley Co. 


pam. 

Colorado Agri. Exper. Station. 

Colorado Southern Ry. Co. pam. 

Columbia Univ. bound vol., pam. 

Conn. State Board Health. bound vol. 

Cullum Register Fund Trustees. bound 


ol. 

Delaware Hudson Co. pam. 

Co. 
Denver Southwestern Ry. Co. pam. 
Engrs. Club New York, bound vol. 
Erie Co. pam. 
Evansville Terre Haute Co. 


France-Ministére des Travaux Publics. 
vol., maps. 

Geographical Soc. Philadelphia. 


pam. 

Georgia Southern Florida Ry. Co. 
pam. 

International Eng. Cong. 


Grand Rapids Indiana Ry. Co. 

Great Northern Ry. Co. 

Hocking Valley Co. 

Huntingdon Broad Top Mountain 

Illinois Central Co. 1pam. 

Indiana, Decatur Western Ry. Co. 


pam. 
Indiana, Illinois Iowa Co. 


pam. 

Inst. Civ. Engrs. 

Iowa Central Ry. Co. 

Kanawha Michigan Ry. Co. pam. 

Kansas Southern Ry. Co. pam. 

Lake Erie Western Co. pam. 

Lake Shore Michigan Southern 
pam. 

1pam. 

Magyar Epitész-Egylet. 1pam. 

Manufacturers’ Record. 


Co. 


Mass.-Sec. the Commonwealth. 
bound vol. 

Mass. Inst. Technology. pam. 

Midland Ry. Co. pam. 

Minneapolis, St. Paul Sault Ste. Marie 
Ry. Co. 

Miss. River Comm. 209 maps. 

Missouri, Kansas Texas Ry. Co. pam. 

Missouri Pacific Ry. Co. pam. 

Morgan, J.T. 

New York, New Haven Hartford 
Co. 

New State Engr. and Surv. bound 


vol. 


Norfolk Western Ry. Co. pam. 
Northern Central Ry. Co. 
Northern Pacific Ry. Co. pam. 
Orr, Alexander. pam. 
Owen, James, pam. 
Pennsylvania Co. pam. 
Co. 
Pittsburg, Bessemer Lake Erie Co. 


pam. 

Platt, 2pam. 

Purdue Univ. 

Ricketts, vol. 

Rio Grande Southern Co. 

Rose Polytechnic Inst. pam. 

Soc. Belge des Ingénieurs des Indus- 
triels. 

Southern Pacific Co. pam. 

Toledo Ohio Central Ry. Co. pam. 


am. 

Civil Service Comm. bound vol. 

U.S. Nautical Almanac Office. bound 
vol., pam. 

U.S. War Dept. 

Worcester Polytechnic Inst. vol. 


PURCHASE. 


Handbook for the Electrical Laboratory and Testing Room. 
Fleming, Inst. New York, The Van Nos- 
trand Company; London, The Electrician Printing and Publishing 


Company, Limited, 1901. 


Central Electrical Stations: Their Design, Organization, and Man- 


agement. 


Company, Limited, 1901. 


Charles Henry Wordingham, Inst. E.; Inst. 


London, Charles Griffin and 


Electrical Engineering Testing Practical Work for Second and 


Third Year Students, Engineers, and Others. 


Limited; Philadelphia, Lippincott Co., 1902. 


Production Distribution pour Traction Elec- 


Par Henry Martin. 


Paris, Ch. Béranger, 1902. 
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Contribution des Alliages. Par Bakhuis, Rooze- 
boom, Ad. Carnot, Charpy, Chatelier, Gautier, Ed. Gou- 
tal, Guillaume Osmond, Roberts Austen, Sklodowska Curie, sous 
Direction Controle Commission des Alliages, 1896-1900. 


Paris, Chamerot Renouard, 1901. (Société d’Encouragement pour 
Nationale.) 


Die Bewetterung der Bergwerke. Von Robert Wabner. (With 
Atlas.) Leipzig, Arthur Felix, 1901. 


Mitteilungen iiber Forschungsarbeiten auf dem Gebiete des Inge- 
nieurwesens, insbesondere aus den Laboratorien der technischen Hoch- 
schulen, herausgegeben vom Verein deutscher Ingenieure. vol. 
Berlin, Julius Springer, 1901. 


Por Mariano Velizquez Cadena. Nueva 
Cuidadosamente Revisada Aumentada por Edward Gray Juan 


Segunda Parte: Nueva York, Appleton 
1902. 


Who’s Who America. Biographical Dictionary Notable 
Living Men and Women the United States, 1901-1902. Edited 
John Leonard. Chicago, Marquise Company, 1901. 


Street-Cleaning and the Disposal City’s Wastes 
Results and the Effect upon Public Health, Public Morals, and Munic- 


ipal Prosperity. George Waring, Jr. New York, Doubleday 
McClure Co., 1899. 


Manual Practical Hygiene for Students, Physicians, and 
Medical Officers. Charles Harrington. Lea Brothers Co., Phila- 
delphia and New York, 1901. 


Municipal Sanitation the United States. Charles Chapin. 
Snow Farnham, Providence, I., 1901. 


Sanitary Engineering: Practical Manual Town Drainage and 
Sewage and Refuse Disposal. For Sanitary Authorities, Engineers, 
Inspectors, Architects, Contractors, and Students. Francis Wood, 
London, Charles Griffin Company, Limited; Phila- 
delphia, Lippincott Company, 1902. 


Sanitary Engineering Buildings. Wm. Paul Gerhard, 
Am. Inst. Archts. New York, William Comstock, 1899. 


Dictionary Architecture and Building, Biographical, Histori- 
cal, and Descriptive. Russell Sturgis, Am. Inst. Archts., and 
Many Architects, Painters, Engineers, and Other Expert Writers, 
American and Foreign. New York, The Macmillan Company; 
London, Macmillan Co., Ltd., 1901. 


Civil Engineering Applied Construction. 
Francis Vernon-Harcourt, Inst. Longmans, Green Co., 
London, New York and Bombay, 1902. 


Der Schornsteinbau. Von Gustav Lang. Hannover, Hel- 
wing, 
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Cement and Engineering News (to complete set). nos. 
Electrical Engineer (to complete set). vol. 

Electrical World and Engineer (to complete set). vol. 
Electrician (to complete set). vol. 


SUMMARY ACCESSIONS. 
From April 9th May 6th, 1902. 


Donations (including duplicates and numbers complet- 


ing volumes periodicals) 460 
purchase (including numbers completing volumes 
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[Society 
MEMBERSHIP. 
ADDITIONS. 
MEMBERS. 
Date 
Membership. 
ALDERMAN, CHARLES ALDO, Assoc. April 1898 
Interurban Union Station, Columbus, Ohio.. April 1902 
ANTHONY, Jr., 
Glenview, Hereford, March 1902 
CHARLES FREDERICK, 
Ernst, 
City Engr., 604 Chamber Commerce Bldg. (Res., 1914 
HENNING, 
Grand Central Station, New York City................ May 1902 
FREYHOLD, 
St., E., Washington, 
GRANTHAM, HERBERT THOMAS, Assoc. Feb. 1896 
Structural Engr., 1622 Real Estate 1902 
Bldg., Philadelphia, 
Hanna, JoHN VENABLE, 
Asst. Chf. Engr., Frisco System, North 
Office, Springfield, 
Capt., Corps Engrs., A., Washington Barrracks, 
CHARLES AUGUSTINE, Assoc. April 1897 
815 Witherspoon Bldg., Philadelphia, Pa.... Dec. 1901 
(Jackson, Rosencrans Canfield, Archts.), 160 Fifth Ave., 
Asst. Engr., Federal Bldg., Port Huron, Oct. 
SERGEANT, GEORGE, 
Prin. Asst. Engr., Atlantic Ave. Impvt., 
Way, 
(Swinburne Clark), 156 Fifth Ave., New York City..... May 1902 
ASSOCIATE 
William St., New York April 1902 
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Jun. Engr., Lake Survey, Engr. Office, Cam- 

Kenilworth Ave., Toledo, April 1902 
Harper, Isaac ONWARD, 

1608 Bolton St., Baltimore, Md............ May 1902 
THEODORE Assoc. Mar. 31, 1896 


Care, St. Regis Paper Co., Watertown, Assoc. May 1902 
Parsons, ARCHIBALD LIVINGSTONE, 
Asst. Engr., Engr. Office, Box 455 (Res., 508 
Epwarp Dana, 
Chf. Engr., American Pneumatic Service Co., 
Pneumatic Transit Co., 115 Chauncey St., Boston, 
ALBERT, 
Vrooman, 


Commonwealth Trust Bldg., Harrisburg, Pa........ 1902 


Henry Jr., 
(Wilson Motley, Civ. and Min. Engrs.), 315 Chalifoux 


JUNIORS 

Prescott House, Everett, Oct. 1901 
ToENSFELDT, Hans 

1550 Mississippi Ave., St. Louis, April 1902 
JOHN 


CHANGES ADDRESS. 


170 Broadway, New York City. 

Frank Div. Engr., Rio Grande Western Ry., 
1250 South Temple St., Salt Lake 
City, Utah. 

Bopy, JoHN Director, Pearson Son, Ltd., Puente 

Alvarado 15, City Mexico, 

Mexico. 

MARTIN Treas. and Supt., Pocahontas Coal 


Coke Co., 1219 Arcade Bldg., Phila- 
delphia, Pa. 
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CREUZBAUR, RoBERT WALTER.......... New York Continental Jewell 


Filtration Co., Mills New 

York City. 

AUGUSTUS......... Civ. Engr. and Contr., 609 House 
Bldg., Pittsburg, Pa. 

Park Hill Ave., Park Hill, Yonkers, 

James Civ. and San. Engr., 140 Nassau St., 
New York City. 

Hydr. and San. Engr., 170 Broadway, 


New York City, and 299 Main 
Paterson, 


Cotton Exchange Bldg., New Orleans, 
La. 

WILLIAM JEWETT.......... Chf. Engr. Sewers, New Rochelle, 
Y., and 120 Liberty St., New 
York City. 

(Rudolph Hering and George Fuller, 


Hydr. Engrs. and San. Experts), 170 
Broadway, New York City. 
City. (Res., Tarrytown, Y.) 
Baker Asst. Engr., Dept. Sewers, Borough 
the Bronx, 1199 Boston Road, 
New York City. 


ALEXANDER Care, The Denver Union Water Co., 
Denver, Colo. 

Lewis, Chf. Engr., Board Estimate and Ap- 
portionment, City Hall, New York 
City. 

Pasco, Peru. 

Va. 

Prince, Care, Davenport Water Co., Davenport, 
Towa. 


Ry., Room Metropolitan 
Seattle, Wash. 


ARMSTRONG........... 235 Lincoln Rd., Flatbush, Brooklyn, 
Henry Engr. and Agt., The Union 


Switch Signal Co., 143 Liberty St., 
New York City. 


ton Bldg., Winnipeg, Man., Canada. 
Tays, Horrman.....Fuerte, Sinaloa, Mexico. 


ARTHUR 1050 Eighty-second St., Brooklyn, 


CHARLES WILLIAM 
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ASSOCIATE MEMBERS. 


Asst. Engr., Jersey City Water Supply 

Co., 308 Main St., Paterson, 

2130 Green St., Philadelphia, Pa. 

Brown, Engr., W., San Pedro, Los 
Angeles Salt Lake Ry., Los Angeles, 
Cal. 

Bryson, West 36th St., New York City. 

LOUNSBURY..... Ben Lomond, Santa Cruz County, Cal. 

GEoRGE (Rudolph Hering and George Fuller, 


Hydr. Engrs. and San. Experts), 170 


Broadway, New York City. 
JoHN HERBERT 


Div. Engr., Jersey City Water Supply 

Co., 299 Main St., Paterson, 

Gross, DANIEL 1300 Eutaw Baltimore, Md. 

WIRGMAN.......... 502 West 143d St., New York City. 

apolis, Ind. 

ARTHUR STANLEY, Mgr. and Engr., Guantanamo R., 
Guantanamo, Cuba. 

Honness, GEORGE Div. Engr., Jersey City Water Supply 
Co., Boonton, 

Care, Hering and Fuller, 170 Broad- 
way, New York City. 

Cary Engr., Pine St., New York 
City. 

JABRETT, EDWIN Engr., Nassau St., New York 
City. 

ison, Tex. 

LEWERENZ, ALFRED COURTNEY......... Care, Bureau Yards and Docks, 
Navy Dept., Washington, 

CHARLES ADRIANCE Upper Montclair, 

Park Row, New York City. 

RosENBERG, 316 Montgomery St., Jersey City, 

GODFREY......... Fairfield, Iowa. 

ERNEST...... 267 South Lincoln Ave., Denver, Colo. 

.......... Asst. Engr., Western Div. Southern 
Pacific R., 1039 Union St., Oak- 
land, Cal. 

CLARK WALLACE... ....... 708 Everett St., Portland, Ore. 

DANIEL Broadway, New York City. 

ALBERT Civ. and San. Engr., Wall St., New 


York City. 
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JUNIORS. 

Brown, Chf. Engr’s. Office, Ry., Mon- 
treal, Que., Canada. 

FRANK Asst. Prof. Chg., Civ. Eng. Dept., 
Univ. Cincinnati, Cincinnati, Ohio. 

VAN Bradner, Ohio. 

GRANBERY, JULIAN HASTINGS.......... Walnut St., Elizabeth, 

HERBERT............. Care, Wm. Glyde Wilkins, Westing- 
house Bldg., Pittsburg, Pa. 

MERRIMAN, Asst. Engr., Jersey City Water Supply 
Co., Boonton, 


Naval Archts., Pine St., Room 
1200, New York City. 
EDMUND PaYTON Asst. Engr., First Div., Rapid 
Comm., Astor Pl., New York 
City (Res., Flushing Ave., Brook- 


lyn, Y.). 

Raynor, Box 385, Kansas City, Mo. 

Asst. Engr., Pacific Electric Ry. Co., 
Los Angeles, Cal. 

DEATHS. 

Elected Associate Jan. 2d, 1894; died 
Jan. 20th, 1902. 

REGINALD. Associate Member May 2d, 
1894; died October, 1901. 

James Member Feb. 3d, 1886; died 


July 25th, 1901. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(April 9th May 6th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


fixed each journal this list. 


(1) Assoc. Eng. Soc., 257 South 
Fourth St., Philadelphia, Pa., 
(2) Proceedings, Club Phila., 1122 
Girard St., Philadelphia, Pa. 
(3) Journal, Franklin Inst. Philadel- 
phia, Pa. 
(4) Western Soc. Eng., Mo- 
nadnock Block, Chicago, 
(5) Transactions, Can. Soc. Mon- 
treal, Que., Can. 
Univ., New York City, 50c. 
(7) Technology Quarterly, Mass. Inst. 
Tech., Boston, Mass., 75c. 
(8) Stevens Institute Indicator, 
Institute, Hoboken, J., 
(9) Engineering Magazine, York 
City, 


(10) Magazine, New York City, 
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THE MAINTENANCE ASPHALT STREETS. 


PRESENTED SEPTEMBER 1902. 


Since the impetus given improved road making, through the 
genius Macadam and Telford, nothing hus quickened the interest 
added more satisfactory results highway construction than the 
introduction natural bituminous concrete asphalt surfacing 
material. Appearing practical utility simultaneously Berlin 
and Washington, about 1876, its remarkable popularity attested 
bulletin issued the United States Department Labor 
1900, reporting 203 946 sq. yds. asphalt laid 129 cities this 
country having populations 000 inhabitants. When recol- 
lected that this represents outlay approximately $75 000 000, 
initial cost and expended during the last years, the enormous 
proportions this industry are apparent. 

Notwithstanding the great popularity this class pavement, 
both this country and abroad, its introduction has been attended 
with many expensive and disastrous failures, reason for which, 
Kuichling, Am. Soc. E., recent article, cites the following: 

may also mentioned that rock asphalt for street paving pur- 
poses was first introduced Paris 1854, and that its advantages 

papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and 
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were promptly recognized Baron Hausmann, Napoleon III’s famous 
Minister Public Works. Not only did afford the means secur- 
ing handsome, sanitary and comparatively noiseless pavement, but 
its continuity and difficulty removal made little use for the 
formation barricades the turbulent element the population, 
and thus contributed greatly the preservation law and order 
the municipal authorities. Its use most the principal streets 
and avenues soon followed, but with the increased demand came com- 
petition and numerous attempts reduce the cost the substitution 
inferior materials and methods, until finally the quality became 
poor lead early disintegration. This result became generally 
noticeable Paris about 1880, and consequence the inability 
the contractors make proper repairs, asphalt pavements fell into 
serious disrepute. 

relation thereto, Leon Malo, the well-known French paving 
expert, and director the rock asphalt mines Seyssel, which are 
controlled the General Asphalt Company France, states that 
1876, all the asphalt pavements Paris were built and maintained 
said company under contract, and gave Inthat year, 
however, the contracts expired, and the municipal authorities yielded 
the pressure brought rival paving corporations open the 
work construction and maintenance general competition, and 
award the contracts the lowest bidder. The consequence was that 
the work was taken low prices inexperienced firms, and per- 
formed improperly, mentioned above. the course five years 
over 240 000 sq. yds. the inferior asphalt pavement crumbled, and 
the contractors went into bankruptcy, leaving repairs enormous 
extent undone and creating widespread prejudice against this kind 
pavement. The authorities then realized that such work could not 
done haphazard manner, and thereafter gave contracts only tothe 
most experienced and responsible firms, under strict inspection, and 
limiting the source the bituminous rock few quarries estab- 


lished reputation.” 
The experience the French capital not isolated case, many 
cities both sides the Atlantic having successively faced and de- 


cided, each for itself, the advisability restricted competition 
untried materials. 


engineering works, ‘‘what wanted” generally clearly 
understood that there difficulty either readily specifying 
exactly following the requirements. The strength, durability and 
composition the great mass materials entering into constructive 
engineering works have, for the most part, been long and well under- 
stood, and their exact values determined experimentally and prac- 
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tically under wide range conditions and tests, but this rule there 
are certain notable exceptions, where materials are used singly 
combination with others for certain important work, but where the. 
individual character and resulting combination made without suffi- 
cient scientific knowledge make certain prediction successful 
use. 

Such material bitumen, the essential base all asphalt pave- 
ments. Bitumen, mineralogy, defined ‘‘a hydrocarbon mixt- 
ure, mineral occurrence, whether solid, liquid gaseous,” and, 
line with this, the Supreme Court the United States has ruled that 
natural gas true bitumen; other chemists and mineralogists are 
inclined include and all hydrocarbons, whether natural 
artificial, provided they soluble carbon bisulphide; hence, 
specifications where the percentage bitumen ruling considera- 
tion, either natural gas coal-tar would equally suitable for the 
production asphalt pavement. 

Asphalt hard, natural bitumen, and found Nature great 
deposits such the pitch lake Trinidad, impregnating both lime 
and sand rock. Not only does uncertainty exist the classification 
bitumens, but, analytical chemistry and physical test, the differen- 
tiation asphalt and coal-tar most uncertain. the chemist, the 
diamond and the lump coal are both carbon, while coal-tar and 
natural asphalt are bitumens, almost impossible determine, the one 
from the other, except the smell. 

The wearing surface the asphalt street should true concrete, 
which sand the aggregate, while carbonate lime dust and the 
asphalt form the matrix. with hydraulic concrete, important 
that all voids the mass filled, and that asphalt, the cementing 
ingredient, shall proper composition and quality, the end that 
the concrete thus formed durable, tenacious and elastic. While all 
asphalt bitumen, all bitumen not suitable asphalt pavement; 
may too brittle may lack the requisite cementing properties, 
which case the pavement necessarily disintegrates and fails. 
Again, even with the best materials, the composition may spoiled 
the making, too much the limestone dust making the pavement 
hard and brittle, while too great quantity asphalt cement will 
make soft and yielding surface, summer, sometimes being soft 
mire teams, either case making renewal the wearing sur- 
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face the pavement necessity; that would seem that the surest 
way securing satisfactory results and determining the merits 
asphalt pavement give trial, requiring considerable time, and 
award the execution the work experienced asphalt contractors 
and road builders. 

view the negative value tests, except that long experience, 
the only specifications likely produce reliable and exact results, 
are those which incorporate their requirements formulas and meth- 
ods adapted materials which have previously been used successfully, 
made evident from fifteen twenty years steady use under 
ordinary street traffic; but even the adoption such well-tried and 
successful materials and methods not positive guarantee the 
merit the asphalt proposed laid, for careless manipulation 
and unaccustomed climatic conditions may make inferior pavement 
materials which have been used successfully elsewhere, while re- 
stricting competition those materials the fitness which has been 
established long use necessarily reduces competition, offering in- 
ducement collusion, combination and fraud; besides, there lost 
the possibility introducing through experiment material superior 
any far presented for service. 

Such considerations suggest the necessity for the broadest compe- 
tition, and the free exercise this principle municipalities most 
commendable and, certainly the true public policy. 
However, equally true that the taxpayer should all times 
protected against the possibility expensive failure, where inferior 
untried materials and methods are permitted compete upon the 
same basis with those which from long experience have fully demon- 
strated their fitness for particular use; and obvious that the safe 
course, under such conditions, insist that the burden respon- 
sibility and the cost full and free experiment placed where 
properly belongs, upon the promoter the new material. 

Were not for legal obstacle, hereinafter discussed, 
would simple solution the difficulty require solvent bond 
for performance and long period maintenance. 

Unfortunately, any long-term guarantee likely subject 
sharp and repeated attacks before legal tribunals, with every chance 
having assessments defeated declared invalid because the 
incorporation, paving contracts, clause requiring the con- 
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tractor guarantee and keep repair, for long-term period, the 
work executed him. 

The contention has frequently been sustained the highest courts 
the land that such requirement, unless clearly set forth and in- 
tended the act providing for paving assessments, works unex- 
pected hardship upon the abutting property owner, who not only 
compelled pay for all proportion the cost paving front 
his property, but charged besides with the maintenance the 
street good order for definite period years under the so-called 
clause the contract, which is, fact, only mainte- 
nance charge disguise; expense which should clearly assessed 
against the taxpayer large, responsible for the proper care and 
repair all streets and public places, there being sanction the 
statute act for putting this expense upon the property owner. 

The Supreme Court the State Louisiana, May 29th, 1899, 
handed down far-reaching decision, which, part, held that: 

maintenance clause the contract, which plaintiff com- 
pany binds itself keep the street good order and condition for 


term five years, must construed with reference the specifica- 
tions for the work, and the bid the plaintiff thereon.” 


The latter contained the guarantee: 


the work would constructed such manner that the 
same would endure without requiring repairs for five years, but that, 
repairs should become necessary, plaintiff company would make 
same its expense. thus appears that undertaking was 
lay paving consisting such materials, and put down such 
manner, endure for five years without repair, and guaranteed 
its work such character. not such character, the loss 
would fall the company, whose expense the repairing needed 
within five years would done. This clause not legally objection- 
able. regarded simply guarantee the quality the work 
contracted done, and does not render the contract void, in- 
creasing the burden abutting property owners requiring them 
pay for keeping the pavement repair for the period five years 
after its completion. incident the contract, not inde- 
pendent undertaking.” 

There must some point, however, where such obligation for 
does become independent undertaking,” and that 
point conceived that period time within which the well-laid 
asphalt pavement should continue without requiring repairs incident 
the wear ordinary traffic. 
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consideration the department reports some the larger 
cities shows that the great majority cases the maintenance 
asphalt pavements provided for the contractor under the 
clause for period about five years, hence the im- 
possibility obtaining from the records approximation the cost 
providing for necessary repairs during such time, but, from reliable 
authority, seems certain that the contractor never anticipates the 
necessity repair asphalt pavements, except for accidental cause, 
during five-year term; hence that period might properly represent 
that specific time when maintenance becomes more than 
the contract cost paving. 

Referring the experience Paris, would appear that about 
the same period was required before inferior pavements disintegrated 
point necessitating removal; hence questionable whether that 
period time taken represent reasonable guarantee sufficient 
test fully the life expectancy the asphalt pavement. this con- 
tention accepted true, the wisdom the German municipalities 
unquestioned. Their contract requirements for asphalt pavements 
being that the new pavement shall kept perfect repair fora 
period nineteen years, beginning April the year following 
the completion the work. the first four years the con- 
tractor receives compensation whatever for necessary repairs, but 
for the remaining term fifteen years paid the rate 
cents per square yard for the entire area under contract. 

While the practice the United States omit altogether any 
provision for long-term guarantees the original contractor for 
asphalt pavements, few instances, subsequent and supplemental 
contracts for such repairs have been entered into municipalities, 
and periods ranging from five ten years addition the 
time the original guarantee. 

The City Omaha, Neb., has made such contract, for ten years, 
the rate cents per square yard per annum; Denver pays cents 
per square yard for like arrangement, while Cincinnati, subdividing 
the term into two periods five years, has contracted for the repair 
its asphalt pavements cents for the first five years and cents 
per square yard for the last five years, all, fifteen years guarantee 
maintenance. 


Under the European system, providing for the maintenance 
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asphalt streets sum per square yard per year, such bonus, 
payable annually, depends only upon the extent the area under 
contract and not upon its legitimate and natural repairs, the effect 
being that the contractor for repairs whether earns 
not, the sum paid representing the premium upon insurance 
policy rather than expenditure for real necessity. 

The practice few American cities, providing for the main- 
tenance streets subsequent additional and supplemental con- 
tracts, not necessarily with the original contractor for identical 
material, might amended provide that the first contractor 
should continue keep his work repair, with materials previously 
used, the payment for which being based upon original prices, and 
due only where there demand for repairs and consequent 
outlay. 

From the department reports Washington and Buffalo, the cost 
repairs and maintenance was guaranteed the contractors for five 
years. The subsequent expense each city averaged follows: 


WASHINGTON. 

First period five years.... cents per square yard per year. 

First period five years.... per square yard per year. 


Accepting the figures showing the cost maintaining pavements 
Washington basis, and rounding them out cents and 
cents, respectively, and accepting the logical consequence the 
preceding argument, would seem perfectly possible and proper 
draft specifications permit open and broad competition, 
under sufficient and proper guarantee, and such manner 
comply with the rulings the Courts the matter maintenance, 
stipulating that the contractor should lay the pavement price 
agreed upon and assessed against the responsible parties 
under the act providing for pavement assessments, but requiring the 
contractor provide solvent bond, not only for performance, but 
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for the maintenance the work good condition for term years, 
and for compensation which, from the record other cities, might 
seem proper The cost maintenance, thus deter- 
mined and agreed upon advance, should paid annually, only 
when earned, the contractor, out the general city funds, for all 
legitimate repairs, and the price previously agreed upon, but any 
excess cost, greater than that which the record other cities has 
shown proper and just amount repair work for well-laid 
asphalt pavement, should assessed against and paid for the 
original contractor. 

For the reason that neither the chemist, mineralogist nor engineer 
can specify with certainty the character, amount composition 
asphalt pavement, and results and not precise methods are 
sought, would seem reasonable relieve the contractor specific 
limitations while requiring that the entire responsibility for the 
success failure the pavement borne him, through stipula- 
tion with security that the particular pavement shall last long and 
require few repairs other well-laid asphalt pavements; and that 
the reasonable cost legitimate and necessary repairs should paid 
annually, after five years, the contractor, the city large; 
while any sum expended excess for necessary repairs should 
charge against the contractor. 

line with the preceding argument, the writer drafted for the 
Department Public Works, Mobile, Ala., set specifications 
from which the following taken: 


SPECIFICATIONS FOR ASPHALT PAVEMENTS. 


Wearing concrete foundation, ‘binder 
course,’ previously prepared, there shall laid wearing surface 
asphaltic concrete, composed natural bitumen, silicon and car- 
bonate lime, such proportions and composition, and mixed 
according such formula, may recommended the contractor, 
who shall furnish, with his proposal, the chemical analysis the 
asphalt used the work; also, statement the ingredients 
and proportions thereof, and the method mixing and laying. This 
material shall spread and rolled finished depth thickness 
not less than ins., where binder course used, and not less than 
where such course omitted, and such manner and such 
means the contractor may deem expedient likely produce the 
best results. 
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made asphaltic cement and clean gravel may 
used form the binder course; its thickness shall considered 
part the depth specified for cement concrete, and will paid for 

period fifteen years, immediately following the acceptance 
the work contemplated under these specifications, the cost main- 
taining the pavement good condition shall guaranteed the 
contractor, not exceed the following rate for each square yard 
pavement for the following periods: 

the first five years, cost per yard for each year...... cents. 

For the second five years, cost per yard foreach year... 

For the third five years, cost per yard for each year.... 

The maintenance the pavement good condition during the 
guarantee period contemplates, and intended provide only for, 
repairs which may necessary reason defects the wearing 
surface the pavement, made apparent conditions weather and 
traffic. Noticeable irregularities the wearing surface; cracks 
exceeding and apparent disintegration, all extending over more 
than sq. ft. surface, shall considered cause and necessity for 
repair, which shall made and estimated follows: 

Guaranteed Annual Cost Maintenance Pavements.—After 
pavement has been laid and accepted, and the cost maintenance 
guaranteed, any time during the term such guarantee, when, 
the opinion the Board Public Works, and accordance with the 
foregoing requirements maintenance, the necessity exists for 
repairing any portion the pavement, upon notice from the Board, 
and within fifteen days thereafter, the contractor shall take up, relay 
repair such portion the pavement may have been designated, 
and shall repair relay the same with materials and according 
methods prescribed for the original work, and the satisfaction and 
acceptance the Board Public Works. 

the purpose estimating the value such repair work, 
addition the contract price per yard established the original 
bid, there shall allowed extra amount for such repairs, 
follows: 


For each separate amount, ordered, less than yds., per 
cent. 

For each separate amount, ordered, more than and less 
than yds., per cent. 

For each separate amount, ordered, excess yds., 
per cent. 

the cost repairs, estimated above, exceed any one 
year the sum for which the contractor has guaranteed that such pave- 
ment could maintained, any additional work, ordered the Board 
Public Works, shall done the contractor, under the terms 
the specifications, and without cost the city. 
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the opinion the Board Public Works, there should 
arise the necessity for removing, repairing and replacing any section 
the pavement for the laying water, gas other mains, 
for the repair the same, for any purpose whatsoever, upon the 
written order the President the Board Public Works, the pave- 
ment shall opened, replaced repaired the contractor, the 
manner and under the terms provided for repair work, but the cost 
such work shall not charged the contractor, considered 
part his guarantee.” 


Under the provisions the foregoing specifications and the penalty 
expressed bond the sum $15 000, contractors for asphalt 
paving have recently undertaken some 000 sq. yds. the City 
Mobile, Ala., for the following prices: 


6-in. concrete 
foundations, including grading cents per square yard. 
B.—Paving with asphalt.......... $1.15 
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BRIEF HISTORY ROAD CONDITIONS AND 
LEGISLATION CALIFORNIA. 


Discussion.* 


James Owen, Am. Soc. E.—This paper hardly the line 
professional topic. recites the history and conditions road 
promotion and road legislation the State California, and very 
interesting, gives the experience through which the State 
California has gone, which is, large extent, similar tothat other 
States the Union, except that California work far 
advanced the Eastern States. 

One the burdens Mr. Manson’s subject the cry that many 
engineers make, viz., the interjection the political element into 
road work. 

Attention should called particularly the clause page 92,+ 
because the speaker has never before seen the shape legal 
enactment. were active practice this section the United 
States would devolve upon the engineer determine whether bid 
was too high, and should turn out that the work cost more than 
estimated, would have pay the difference out his own 
pocket. question whether the engineering profession large 
would like have such practice incorporated their ethics. 

This discussion (of the paper Marsden Manson, Am. Soc. E., printed 
Proceedings, for February, 1902), printed order that the views 


expressed may brought before all members the Society for further discussion. 


Communications this subject received prior June 27th, 1902, will published 


Proceedings, Am. Soc. E., February, 1902. 
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There one point about the California work that does not seem Mr. Owen. 
stated Mr. Manson, and that is, that the State Penitentiary, 

the early incipiency the road work that state, put large 
stone-cracking plant, and that time very advantageous rate was 

made with the Southern Pacific Railroad haul the road material 

different sections the state. The state engineer that time told 

the speaker that they were hauling road material very moderate 

cost for distance over 600 miles. The speaker does not know 

whether not that practice kept now, but was very 
important procedure. The railroads there felt that highway con- 
struction was adjunct their business, and offered these induce- 

ments facilitate the further development road work. The 
railroads the East, far, have not taken that view the road 

work, but have always demanded full rates for their mileage, 

common with other fields enterprise. 

There another interesting phase Californian legislation which 

differs materially from the practice the East, and has great 

deal The law provides that sum one-half the road tax 

shall reserved for what called ‘‘good-roads fund,” out 

which the cost the road construction paid. After the road 

built turned over the state for maintenance, and the state, 

under the statute, must provide and appropriate 

much thereof may for the purpose carrying out 

the provisions that act. The practice the East entirely 
different. Where the states have interjected their authority and funds 

for the construction road, the provision afterward that the 

local authorities shall pay for the maintenance—that is, far the 

speaker knows—he does not remember exactly the practice now 
Massachusetts—whether not the State Road Commission there pro- 

vides fund for the maintenance—but New York, New Jersey, and 

the States with which cognizant, the local authorities have 
complete charge the expenditure for maintenance. 

The speaker inclined tothink that that Californian provision 
improvement. The more concentrated the authority maintenance 

the better will the result. The difficulty always found inroad con- 
struction road maintenance is, that while people are very anxious 

have good roads, and appreciate them, the local authorities are not 

anxious appropriate the necessary moneys keep them good 

repair. 

Am. Soc. E.—In Toronto, Canada, the yr. 
practice receiving bids somewhat similar that mentioned the 
last clause the California law. When bids are asked for Toronto, 
rather when they received, the practice for the city engi- 
neer himself put bid the work. that bid lower than 
any the others received, the work awarded him and completes 
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day’s labor. The object, course, not give the city 
engineer the opportunity pay for anything out his own pocket, 
but prevent the bidders from making combination and getting 
more than reasonable price for the work, because ought not 
difficult for the contractors work fair profit, but for less 
than city officials, this country, least, could day’s labor. 

looking over the report the city engineer, where has 
reported upon work for which putin his proposal and was awarded 
the work, found that, general rule, has often done the 
work for less than the amount his bid, but some few cases the 
cost the work has exceeded his bid. 

regard the Massachusetts law, the President the Commis- 
sion told the speaker, short time ago, that the present time they 
have charge the maintenance the roads, although first they 
did not; and that the cost last year averaged $95 per mile for main- 
tenance, over all the roads, although some the roads, which the 
work was done contract, were kept good repair for $70 per mile. 
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PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


PATENTEE? 


Discussion.* 


Am. Soc. E.—The question propounded the whinery. 
title this paper one upon which there exists radical difference 
opinion the engineering profession, particularly among civil 
engineers. question importance, from more than one point 
view, and, therefore, merits careful consideration. 

desirable that rational conclusion should reached and gen- 
erally accepted the profession and the public. The paper, there- 
fore, timely and pertinent, and should discussed fully and 
candidly. 

will hardly claimed, except those who argue that the 
whole theory patents wrong, that the engineer debarred 
either law, morality professional ethics from taking out patent 
under any circumstances. valid reason can exist for denying him 
the right patent inventions that have conceivable connection 
with, relation to, his profession. 

Using illustration referred the author: engineer in- 
vents novel egg-beater, may, chooses, apply for and accept 
patent his invention, and dispose for consideration, with- 


This discussion (of the Eldridge, Am. Soc. E., printed 
Proceedings for ),is printed Proceedings, order that the views 
expressed may brought before all members the Society for further discussion. 

this subject received priorto Juné 27th, 1902, will printed 
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Mr. Whinery. out violating accepted moral principles, transgressing the strictest 
canons professional ethics. This much may accepted without 
discussion. The only question, then, issue is, may the engineer 
patent inventions which relate directly indirectly the profession, 
his professional work, without violating either the law, the ac- 
cepted moral code, the ethics the profession? 

will conceded that the public large neither has nor can have 
any peculiar legal moral claim upon man because his vocation 
profession; every citizen owes certain obligations his fellow-men 
and organized society, and may pay part these obligations 
the particular kind current funds that may best able 
supply. Thus the physician may contribute tothe general good his as- 
sistance and advice questions public health; the lawyer, his 
framing public laws, and the engineer may contribute much his 
special knowledge the public entitled to, designing schemes 
for public improvement. But how much the public entitled to? 
Somewhere there must exist line beyond which contributions the 
public good must become benevolence, rather than duty. The public 
has right demand that which duty, but not that which benev- 
olence. the way monetary property contribution, the duty 
the citizen discharged when pays his taxes, and the public has 
right demand ask more. 

There are but few who deny that inventions are personal property— 
the property the inventor—and patent merely certificate 
ownership issued the authority the government. The public 
has more claim upon the personal property the inventor than 
upon the chattels lands other citizens; therefore, may exclude 
the general public from this discussion. There are, then, left 
considered, the rights but three parties interests: The profession, 
the client the inventing engineer, and the engineer 

What claim has the profession upon the inventions its individual 
members? 

cannot held that the profession has any legal right the per- 
sonal property its members; nor can claimed that the member 
bound any moral obligation contribute his property the 
profession. But, outside the pale the law and the moral code, 
recognized that the profession has claims upon its members which 
are not less real because they are somewhat difficult define. They 
are embraced the general term Professional 

the first place, the member has material personal interest 
supporting and advancing the character and standing the profes- 
sion before the public, because his own standing the eyes the 
public affected thereby. From the material point view, the 
higher the services the civil engineer are rated, the more remuner- 

ative will the work the individual engineer. 
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Another and higher motive found the fact that the character Mr. Whinery. 


and dignity the profession is, certain extent, reflected upon its 
individual members. Personal interest, therefore, dictates that the 
individual shall render such services may able the eleva- 
tion the profession large. higher and still more worthy mative 
impels the individual feel pride and loyal the highest 
interests the profession, for the good the profession itself, and 
extend his fellow-members the most refined courtesy and loyal 
assistance all proper ways. This may accepted sound gen- 
eral statement, but difficulty arises when attempt define just 
how far engineer called upon go, contributing from his 
personal property, whether material intellectual, the profession 
its individual members. 

may reasonably expect that will contribute his individual 
knowledge the general stock, though may expect, and may 
not debar him from, some professional compensation therefor. 

When valuable paper read before this Society, the profession 
and its members are benefited, but the author may properly expect some 
compensation the way increased reputation. able book 
some branch engineering written and published the author ben- 
efits the profession, and deserves our warmest thanks, but not 
claim that should not receive suitable royalty from the publisher. 
Other illustrations might given, but they are unnecessary. 

must accepted that the profession, elsewhere, 
laborer worthy his hire,” and therefore entitled it. may 
assume that the products engineer’s brain are much his per- 
sonal property are the products his hands, and that free 
make such disposition both kinds property, subject all proper 
and usual limitations, his judgment may his best interests. 

Inventions relating connected with the engineering profession 
may divided into two general classes. 

First, those that relate what may call the engineer’s work- 
shop, such instruments labor-saving appliances, for 
doing work, the scope which confined the personal use 
engineers. With regard these, may open question whether 
loyalty the profession, and courtesy its members does not require 
that their use made free all. the medical profession dis- 
tinctly held that unprofessional patent inventions this class. 
This position would strengthened could shown that the pro- 
fession would reap the whole advantage the inventor’s generosity. 
Unfortunately, this not always the case. For instance, engineer 
may invent valuable labor-saving instrument. made 
aninstrument-maker, who fixes the price, not cost anda reason- 
able profit, but what thinks can get, independent any 
royalty the inventor might exact. The result would increased 
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Whinery. profit the maker dealer, without any benefit either the profes- 
sion the inventor. Upon the whole, however, the position the 
medical profession seems reasonable and proper, and the speaker 
would favor its adoption engineers. 

the second class belong those inventions that confer special 
benefit upon the profession its members, but which accrue the 
benefit clients, manufacturers, the public large. 
pertinent illustration may cite improved methods processes 
for dealing with sewage. The practicing engineer may very properly 
recommend his clients such improved processes, whether patented 
not, convinced that, all things considered, including 
royalty, their use will result benefit economy the client. 
But such recommendations, probably, will not add detract from 
the engineer’s professional reputation advantage, nor will increase 
the fee may charge for his services. Consequently, receives 
benefit, nor does the profession, from the use the process. 
benefit results, accrues wholly the client the public 
large. 

The engineer, presumably, will not and the client 
the public will not use, the process unless they believe that its use will 
advantageous profitable, and, advantageous profitable, they 
cannot reasonably object compensating the inventor. well might 
they claim that because they can buy inefficient tool for certain 
price, the manufacturer more efficient and possibly more expen- 
sive one must sell them the same price. Now, unless can 
shown that inventor has property right whatever his inven- 
tion, seems preposterous say that not entitled to, and may 
not justly collect, fair compensation for its use. And since such use 
not for the benefit the profession its members, cannot alter 
the conclusion the inventor happens engineer. Much 
more might said this branch the subject, but seems 
unnecessary. 

The fact that persons calling themselves engineers, whether legiti- 
mately not, may have attempted foist upon the public so-called 
inventions that have real value, may have claimed the invention 
and ownership processes devices that are not patentable, because 
lack novelty because prior invention, and may have har- 
rassed engineers their clients therewith, argument against the 
soundness the conclusion which have arrived. 

There seems impression among many that, the medical 
profession, considered unprofessional take out patents any 
kind. This not the case. The banis placed only upon patents for 
professional instruments and devices, and upon medicines and methods 
treatment. The argument against patents for medicines and. 
methods treatment based largely upon the consideration that 
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they are primarily for the benefit the sick and suffering, and that Mr. Whinery. 
ordinary benevolence would render unseemly prevent their 

freest use, place tax upon human suffering. such argu- 

ment applies the great majority industrial inventions, which are 

the special field the engineer, and the cases are therefore clearly 
differentiated. 

Coming now the second class parties interested, what claim 
has the client upon the inventions the engineer? 

Two classes cases must considered. First, those which the 
investigations the engineer have led important inventions while 
the client’s employ, and relating the client’s business; and second, 
those which the engineer may find the client’s advantage 
make use inventions perfected him before entered the client’s 
service, and quite independent the client’s business. 

cases the first class the legal status the two parties well 
settled and clearly understood. may stated briefly thus: 
employee, say mechanic the business shop and invents 
improved device process relating the business may 
take out patent covering his invention. will entitled make 
full and free use the invention his own business shop, but will 
have other claim upon it, and may sell the patent whole 
part, subject, course, B’s right use, stated previously, 
any other persons, not excepting the business competitor Time 
does not permit taking the arguments for and against the sound- 
ness this legal dictum. Its universal acceptance the courts, 
this country, least, indicates that founded upon right and 
equity. And law and morals are practically synonymous, must 
line with good morals. Unless, therefore, can shown that 
the relation engineer and client differs from that employee and 
employer must good law and sound morals for the engineer who 
may happen inventor; and, professional ethics based 
the moral law, must sound from the ethical point view. 

Cases the second class are embraced mainly the first, except that 
there can possible question the ownership the invention. 
thereby acquires any right make use the engineer’s private prop- 
erty, whether that property his house, his invention. There 
one difference, however, the two classes cases merits 
notice. The engineer may not recommend the use his own patented 
invention his client without the fullest statement the facts, 
ing the royalty expected, and even then may not press its use upon his 
client. Nor may make use hisinvention work under his charge 
without the full knowledge consent his client, even royalty 
charged expected. 

The third party interest the engineer himself. Upon his 
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Mr. Whinery. relation the subject must content ourselves touching very 


briefly. 

neither the profession nor his clients are unjustly injuriously 
affected the fact that the engineer inventor and patentee, 
has the undoubted right his own judge whether, being 
inventor, shall, shall not, take the necessary action place this 
intellectual property under the protection the same law that guar- 
antees him the exclusive use his chattels and his lands. 
chooses avail himself that protection, and control and manage 
that property yield him its full value, may without 
trespassing any rights his fellow citizens and without violating 
any reasonable code professional ethics. 

There can wrong the engineer holding, using, disposing 
property honestly and honorably acquired. Whether that property 
the result physical mental effort does not matter, and the pos- 
session the one should more subject the owner reproach 
professional discredit than the possession the other. 

There another aspect the matter, which, while has rela- 
tion morals professional ethics, deserves consideration. 
Assuming that the inventor might actuated pure benevolence 
working out and perfecting valuable inventions for the sole benefit 
the public, his object might defeated declined neglected 
take out patent. 

develop and introduce important invention requires usually 
the expenditure large amount money. The inventor not 
often able supply this money himself. must seek the aid 
capitalists. They will not supply the necessary means unless assured 
that what they invest will returned with liberal profit. They must 
have some assurance that, after they have spent large sums for the 
development and introduction the invention, they will able 
prevent competitors from robbing them the reward for their 
and expenditure. This can only accomplished through patenting 
the invention. Without the protection patent they would not 
supply the necessary money, and the invention, however valuable 
might beto the public, would not made available for its use. Without 
the protection patent the inventor the railway air-brake could 
not have obtained the capital develop, introduce and secure its 
general adoption early period, all, and probably, even 
now, would not general use. That its rapid introduction and 
use has been incalculable value the public, well the 
railroads, one will deny. Thus, the patenting inventions indi- 
rectly beneficial the public, and the inventor reaps liberal share 
the benefit, one can justly complain. 

The writer believes that the time has come when the profession 
should take positive and unmistakable action this question the 
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the way the law has provided. 

Such action due the profession, which should not placed 
the anomalous position being divided against itself. due 
the individual engineer, who entitled know what the profession 
regards professional unprofessional. due the engineer’s 
clients and the public, order that they may know what expect 
when dealing with engineers who may also inventors. 


JaMES Am. Soc. E.—This paper full good thoughts Mr. Owen. 


and ideas upon the subject the breach professional ethics occa- 
sioned civil engineer acquiring patent, and, while really 
analysis the author’s statements evinces tendency somewhat con- 
tradictory his assertions. 

The great complaint the civil engineer the past, and more 
limited degree present, the lack appreciation, the com- 
munity large, the status and abilities the professional engineer, 
and easy realize such condition when engineers the author’s 
standing fail appreciate for themselves. 

The whole point issue proper definition the word profes- 
sion, and determine accurately what professional obligation 
civil engineering very difficult problem. the legal and medical 
professions, tradition and legal enactments have fairly crystalized 
practice, that the ethical codes these professions are well defined, 
and transgressions such codes are rare, and when made are accom- 
panied with proper and defined penalties. 

the kindred profession civil engineering, viz., architecture, 
the subject ethics has been matter consideration for long 
time, and the speaker believes that satisfactory professional status 
for architects has been defined, but years will elapse before fully 
and unanimously accepted. 

Taking the architect basis for argument, may clearly appre- 
ciated that any one designing and also constructing building not 
acting professional capacity, even though may take more brains 
and energy than merely make the plans and superintend the con- 
struction. Applying this creed engineering, any engineer who 
departs from line practice which delivering his client 
more than his own thoughts and ideas departing from legitimate 
and professional practice; for these thoughts and ideas must and 
should untrammeled any question individual interest the 
engineer himself, and the resultant, whether delivered letter 
drawings, belongs his client. 

The first problem adjudicated this controversy, and more 
pertinent probably than any other point, is: advantage the 
engineer professional man, and also advantage the 
country large? 
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much the world’s progress to-day dependent upon the 
free thought and careful study engineers generally that may 
urged that limiting engineer’s line action comparatively 
small sphere good results may not ensue, and the pre-eminence 
achieved engineers here, under such conditions, may easily lost. 

Looking carefully over the field civil engineering, with its vary- 
ing ramifications, can hardly said that such result can feared, 
shows that, time goes on, the purely professional practice 
gaining greatly the so-called merchantable practice. 

Take bridge construction: years gone by, the engineer, most 
cases, designed and erected the structure. To-day, best and most 
costly structures that class are being designed purely profes- 
sional engineers. pumping machinery, long considered purely 
manufacturing industry, the designs professional engineers have 
shown better results economy and duty. railroad construction, 
to-day, the engineering purely professional; and water and sewer- 
age works, far the larger proportion constructed professional 
lines. Thus will seen that there will very small limitation 
the engineer confining himself purely professional lines, and 
such limitation any case individually harmful irksome, there 
prohibition any man acting other lines, except that his work 
will not professional. 

has been said that the crystalized practice any engineering 
field becomes time trade, but may said also that systematic 
trade does not require the services professional engineer. 

Given these general outlines professional engineering, the infer- 
ence can drawn that professionally wrong for engineer 
acquire interest any patent. acquires patent and uses 
there certainly moral delinquency, but lowers the dignity 
the profession, and lowers its appreciation the public large, and 
gratifying note the public disapproval based report 
controversy which has arisen large city where professional 
engineer has attempted force the use patented article con- 
struction work over which has control. 

conclusion, the speaker desires endorse almost all the remarks 
Mr. Eldridge’s paper, and satisfied that, their application 


made purely professional lines, there will divergency 
opinion. 
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LINE AND SURFACE FOR RAILWAY CURVES. 


Discussion.* 


mentions favorably feature the proposed method relieving 
circular curves: That, generally, does minimum violence the 
original location. This due the length the center line being 
unchanged. 

There another feature due the same cause: That such revis- 
ions, when applied preliminary location, will result line that 
will almost invariably fit the ground better than the original simple 
circular curves. This true whether the original line one seeking 
low ground over point high ground ravine: The departure 
from the original circular curve the right direction its C., 
middle, and 

Still, Mr. Geddes seems doubt the desirability such 
ment circular curves, few words its practical application, and 
the advantage derived therefrom, may not out place. 

one hand there what may called current practice. Given, 
circular curve, with its tangent, staked out the ground (as every 
curve must some period its existence), this given center line 
not followed when the track being put final condition for the pas- 
sage the trains, but the points curve and tangent are shifted from 
one ten rail lengths order introduce that necessary easement 
which may called the ‘‘trackman’s spiral.” Finally, elevation 
given the outer rail, general rule, fully the point curve. 


*Continued from April, 1902, Proceedings. See 1902, Proceedings, for 
paper this subject Charles Wentworth, Am. 
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Mr. Went- Which point curve?—the original one, the final one, fixed 
wo 


the trackman, some intermediate point? 

will seen, then, that under this procedure the final out- 
come given case cannot fully foreknown. practical 
example this, see the discussion Mr. Boggs* Mr. Lee’s paper 
Transition Curves.” Nevertheless, when tempered judgment 
and experience, current rules applied such work secure fairly 
good result; otherwise, so-called circular curves would have been 
abandoned long ago. 

partial analysis this result may made follows: car 
were pass quickly from tangent circular curve accurately laid 
the center line, but without elevation being given its outer rail 
its C., the outward lurch, especially the forward end the 
car, would great. contrary lurch, any desired magnitude, 
can secured elevating one rail straight track. combination 
these two opposing lurches may produce fairly steady car, much 
the same way that two properly superimposed sound waves pro- 
duce silence. Just how much elevation the outer rail required, 
any particular case, the end the tangent the beginning 
the curve, depends the essential features the 
spiral”; but such elevation generally considerably greater than 
would necessary the main curve, well-considered transition 
spiral had been introduced. 

These considerations may exemplified further the result 
attained when the end circular curve occurs bridge. Here 
limitations are imposed the lateral departure from the 
center line; and the elevation the outer rail given, from rules, 
the bridge carpenter. Final adjustment the trackmen being diffi- 
cult, impossible, the result seldom good the rails were 
ties and ballast. 

the other hand, there may center line staked out consisting 
circular curves connected with their tangents well-proportioned 
spirals. laying track there will desire the part the 
trackmen deviate therefrom; such center line what they 
have striven for, and obtained partially, since railways began. Monu- 
ments, then, are even less necessary than before. certain displace- 
ment avoided, and possible displacements are more apt occur, 
more injurious occurring. 

the elevation the outer rail thought difficult proper 
attainment spirals, will granted that the middle circular 
curve, least, the problem unchanged. elevation in. 
per degree established, then, the main curve, the middle ordi- 
nate chord 61.8 ft. long will equal the required elevation. 
ins. per degree, the length the chord 87.4 ft. For inches eleva- 
tion per degree, the length the chord 61.8 feet. 


Transactions, Am, Soc. E., Vol. xlvi., 896. 
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The elevation per degree curve being assumed, and the corre- Mr. 


sponding length chord known, this same chord will determine the 
elevation the outer rail any point the spiral. The spiral 
readily recognizable its uniformly increasing ordinate, and, the 
for reasons given the paper; but the elevation assumed for the 
main curve nowhere exceeded. Even such practical 
treatment spirals this, better and more certain results will 
attained than what has been herein (perhaps inadvisedly) called 
current practice. 

bridge work, other work wherein the exact position the 
center line and elevation the outer rail are required accurately 
foreknown, the writer’s method allows such determination precisely. 

The writer does not agree with Mr. Geddes that what needed 
short spiral fixed tables. There more reason (apart from 
the labor) for uniform spiral than for uniform degree curvature 
for all main curves. Acting this, has been the endeavor the 
writer simplify means for general solution the problem, whereby 
the engineer’s spiral may made long necessary for the com- 
plete development the aforesaid. 

Mr. Morse says, the maintenance the low rail grade, and 
the elevation the outer rail, effects the motion trains. Whether 
such sufficiently prejudicial cause the depression the inner 
rail one-half—ordinarily difficult and expensive performance—may 
judged, any given case, such lines the following: 

train weighing 000 tons, and moving speed miles per 
hour, has necessarily stored 680 600 foot-pounds energy. 
his 30’ curve taken example, with its elevation ins. 
the outer rail only, the energy required lift the center gravity 
the entire train ins. foot-pounds. The remaining energy 
assuming that the engine could maintain the speed miles per 
hour, save for the resistance due the manner elevating the outer 
rail only, 180 000 foot-pounds, which corresponds speed 
9.6 miles per hour. 

This reduction speed gradual, and finally accomplished 
the time when the caboose the rear the train reaches the summit 
the elevating grade. other words, the final reduction, only 
mile per hour, reached just when the obstruction passed. 

The same energy (500 000 foot-pounds) imparted 
the train again reaching the descending grade the T.; that 
the net result this pair velocity grades, they properly are, 
zero; and argument against their use becomes rather one against 
the somewhat prevalent practice overtaxing that willing horse, the 
locomotive engine; considering that the lowering the inner rail 
attended with any difficulty expense whatever. 
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THE SUPPORTING POWER PILES. 


Mr. Goodrich. Jun. Am. Soc. (by letter).—No pile 
formula can give more than approximation supporting power 
the special pile observed, and only the time driving; but, with 
intimate knowledge the soil conditions, good pile formula be- 
comes value, and considerable money often can saved, the time 
driving, through its proper application. This where the science 
pile driving can influence the art. 

course, eminently better test piles under the actual con- 
ditions encountered; but this almost invariably impossible, 
the few actual tests even single piles showing this conclusively. 

After the accumulation whatever evidence and experience has 
come down us, seem justified assuming that Sanders’ 
formula, usually known, when applied penetrations from 
in., comes sufficiently near the truth, with perhaps the need 
slight change his constant. 

Two other formulas, somewhat different character that they 


involve falls least two different heights, may added the list 
for reference: 


Morrison: 
Kreuter: p—p' 


Continued from April, 1902, Proceedings. See December, 1901, Proceedings, for 
paper this subject Ernest Goodrich, Jun. Am. Soc. 
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Haswell’s formula based penetration in. only, and Mr. 
hence hardly comparable with the others that does not involve 
variable this respect, like that McAlpine, who also 
has Their observations and conclusions, which make the sup- 
porting power vary with the square root the fall, are variance 
with the work the writer and all other observers. 


TABLE No. FROM VARYING 


ASSUMPTIONS. 


Percent- 
Formula. age 
Error. 


500 


529 411 


| 
10WH 
10WH 
10WH 


Goodrich, 
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show the possibility wide variation, even with most care- 
fully prepared formula, for small variation conditions, Table No. 
has been prepared. believed self-explanatory. com- 
various and various. 

The Annapolis tests, which had entirely escaped the attention 
the writer, are The actual load and the load com- 
puted the writer’s final formula are shown Table No. 


TABLE No. 
Formula: 
sand, 
sani 


When the actual values Ry, and properly assumed values 
are used, much closer computed results are found, but, under 
ordinary circumstances, such refinements are not practicable. 

The peculiar, and apparently erratic, variation the results can 
readily and satisfactorily explained the soil conditions, but 
strongly prove that pile formula alone, without other knowledge, 
indeed poor crutch. 

The matter proper factor safety believed one which 
must settled specially each engineer, for each piece work 
hand, from known soil conditions and the uses which the founda- 
tion will put. 

note that pile will fail crushing with load ap- 
proximately 000 multiplied the square the diameter, 
inches; and loads greater than given this, where found pile 
formulas, should discarded. 

series experiments somewhat similar those made the 
writer and illustrated Figs. 14, was carried out Mr. 
Heppel, England, some years previous 1867, but his description* 
too meager afford much information. 

The writer begs acknowledge his appreciation the kind 
remarks made those discussing his work. 


Minutes Proceedings, Inst. E., Vol. xxvii, 42. 
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THE STIFFENING SYSTEM LONG-SPAN SUS- 
PENSION BRIDGES FOR RAILWAY TRAINS. 


Discussion.* 


subject suspension bridges which available for the design long- 
span bridges this type very meager, especially the English lan- 
guage. The information given standard text-books bridges 
either obsolete, its cultivation old theories, or, where more mod- 
ern methods are followed, this information scant prove 
little practical value. compelled review old reports 
and reprints, many which contain errors, typographical and origi- 
nal. But, more serious the notable absence any numerical data 
suspension bridges spans exceeding 000 ft. 

suspension bridge, its action, such that the effect moving 
load, temperature, etc., generally not represented linear equa- 
tions. This means that the stresses not vary simple proportion 
the applied forces. Hence, approximations and professional guesses 
are not soeasily made. The paper presented Mayer, therefore, 
will much appreciated the members this Society. While 
chiefly discussing the question three-hinged versus two-hinged 
stiffening trusses, gives numerical values and averages for the long- 
est span suspension bridge yet contemplated. Therefore the absence 


*This discussion (of the paper Joseph Mayer, Am. Soc. E., printed 
Proceedings for February, printed Proceedings order that the views ex- 
pressed may brought before all members the Society for further discussion. 


Communications this subject received prior June 27th, 1902, will published 
subsequently. 
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Mr. systematical tabulation and the lack explanatory diagrams 
will much regretted. The addition few sketches and some addi- 
tional information would greatly relieve the paper the mysterious 
air now hovering over it. For instance, the cross-section the cable 
nowhere given, and, while not matter much difficulty 
determine the same, such information should certainly given. 
presented, order make some simple comparisons, the reader has 
make diligent search for the data. 

While giving the numerical results concrete case, the author, 
many instances, has failed give the intermediate steps their 
derivation, and, mainly, the assumptions which they are based. 
Just comparisons these results with results otherwise obtained are 
thereby made impossible. This applies especially the values given 
the under different conditions. The notation used 
also unsystematic. American engineers are used struggling with 
much wilful notation, and are accustomed finding each book differ- 
ent symbols denoting the same thing; still, they will find the author’s 
notation horizontal wind pressures per linear and some- 
what out the usual. 

finding the Stresses Produced the Change Length the 
Cables Suspended Stiffening Trusses Three Hinges,” the author 
uses the formulas deduced him Engineering News. These 
formulas are approximate only, stated himself. 

used axiom, the treatment three-hinged arches and 
suspension bridges, that stresses due changes temperature, 
elongation cables and displacement the points support, did 
not affect the stresses these structures. Their deformations were 
considered insignificant, and their apparent statical determinate- 
ness eliminated all elastic equations. This was true within certain 
limits, namely, when the spans were short, and the trusses stiff enough 
make the deformations, due the above causes, small 
negligible, thus approaching the statical assumption rigidity. 
But the long-span suspension bridge, with its comparatively flexible 
stiffening truss, does not generally come within these limits. Stresses 
due elongations cables will caused three-hinged well 
two-hinged trusses. 

the report the Board Engineer Officers Maximum 
Span Practicable for Suspension Bridges,” Lindenthal, Am. 
Soc. E., gives the first analytic treatment the subject 
perature Strains Three-Hinged Arches.” After stating that the old 
theory freedom from temperature stresses erroneous, con- 
tinues: 


are, course, temperature strains the middle hinge, 
but they exist for any change from the normal temperature the 
arches between the end and middle hinges, and are too large 
neglected the computations.” 


q 
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This, course, would also true for any elongation the cables. Mr. Moisseiff. 


the succeeding proof the foregoing statement, Mr. Lindenthal as- 
sumes that the new curve the bridge will also para- 
bolic, and follows that maximum bending moment the 
middle half-girder large the middle the continuous 
girders.” 

Professor Joseph Melan, the well-known authority suspension 
bridges, has also taken the subject.* After stating that rigid 
treatment the problem may made, but difficult and cumber- 
some, Professor Melan approaches the subject also assuming the 
new line equilibrium continuous parabola. Assuming the 
neutral axis bend parabolic curve, follows that the maximum 
temperature stress the center the half-span the three-hinged 
bridge the maximum bending moment the end-hinged 
stiffening truss. Professor Melan states that these stresses are actu- 
ally excessive, ‘‘as the cable does not remain parabolic, but, due the 
unequal distribution suspender stresses, forms kink the 
center.” 

Mr. Mayer, his analysis Engineering News, which the com- 
putation temperature stresses based, starts with another assump- 
tion: assumes the trusses remain rigid and turn around 
their hinges. With the assumption rigid trusses also 
tacitly assumed that the distribution the load the suspenders 
remains before. The cable curves, therefore, will remain parabolic 
their two halves, and will have kink the center. this 
assumption the author’s formula based. 

will noticed that the two different assumptions made the 
analysis, and which lead entirely different conclusions the 
importance elongation stresses three-hinged stiffening trusses, 
form the two extreme conditions the case. The assumption the 
cable remaining one continuous curve will necessarily give 
higher values, Professor Melan anticipates. ‘The other assumption 
the rigid truss will give values which are too low. The actual case 
will lie between these extreme assumptions. The truss, course, 
will not rigid, but will deflect and thereby change the curve the 
cables from the presupposed parabolic form. The new curve the 
cables will resultant curve intermediate between the parabola 
the original and the neutral line the deflected trusses. The 
new curve, general, will consist two catenarian halves, the tan- 
gents which, the center the span, form oblique angle; but, 
the truss increases stiffness, then more nearly will the new curve 
approach the two parabolic halves having kink the center. 

the following the writer will endeavor establish the general 
equation this curve. The general reasoning followed analogous 


Zeitschrift des Oesterr. Ing. Arch. Vereins, No. 36, 1900. 
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Mr. that used Professor Melan, determining the true curve con- 


tinuous end-hinged stiffening trusses, his work Suspension 
Bridges and Arches;” its application the three-hinged truss 
original with the writer. 

The bridge supposed free from all temperature and elonga- 
tion stresses normal temperature and under the fixed load only. 
also supposed that then the curve the cable parabolic. Both 
assumptions are actually verified practice. 


Let horizontal pull the cables the normal state 
under fixed load only; 
the stress the suspenders, per linear foot; 
the weight the cable, per horizontal foot. 
Then the differential equation the equilibrium polygon will 


When additional load, per linear foot, comes the bridge, 

any other change takes place, the suspender stress changes 

the horizontal pull (H, H), and the ordinate the equilibrium 

polygon These new quantities are again subject the 
equation condition. 


represents the deflection the cable any point (Fig. 17). 
Meantime, the half trusses have also been deflected. neglect 
the very small elongation the suspenders due the change, the 


tion the truss due bending, and the deflection the cables 


the center hinge. The expression, represents the deflection 


q 
q 

G ©) 
q 


the truss due its turning its end hinge, can seen from Mr. Moisseiff. 
the diagram. 


According the common theory flexure, 


where 


ing moment. Since the load per unit length the second differen- 
tial quotient the bending moment, 


The addition the foregoing three gives: 
(4) 


and assuming constant, within the limits the integra- 


tion, the differential equation (4) integrated the aid partic- 
ular solution, 


The forces, (s, cting the trusses through the suspen. 
ders cause moment 


where represents the moment which the same load would produce 
simple supported beam the same span, 


ax = El (8) 


The comparison equalities Equations and and the intro- 


cz —cz 8 4 


The values and are determined the usual way. 


and are constants, being, respectively, 


For =0,6 =0; 6=0. This gives two new equa- 


tions, 
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Mr. Moisseiff. 
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el el 
writing 
Wherefrom, obtain, 


The greatest deflection each half span will found the 


4’ 


The catenary character the deflection curve seen once from 
the equations. 

the case span 433 ft., versed sine 156 ft., stiffening 
trusses ft., center center chords, and ratio moving load 
fixed load 3.5, the numerical evaluation the foregoing formu- 
las showed deflection the middle the half-span trusses equal 
10% the the center hinge. The greatest moment 
the center-hinged stiffening truss, due the elongation the cables, 
proved about 40% the greatest moment the end-hinged 
truss. the equations show, these moments are also depending the 
ratio moving fixed load the bridge and the stiffness the 
trusses. might have been expected, the true equilibrium curve 
the cables will lie between the two extreme assumptions made 
approximate analysis; are also the stresses induced the 
between the two extreme values. 

The author finds his bridge the center, under full 
load and maximum change temperature, 6.9 ft. then 
determines the stress which would caused this deflection 
continuous end-hinged stiffening trusses ft. and 140 ft. depth, 
respectively. This comparison erroneous. continuous truss, 
under the same conditions, will deflect less than one with center 
hinge. While the center-hinged truss will not carry much load the 
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truss, the one without hinge will, some cases, Mr. Moisseiff. 
considerable load. The cables will relieved the amount 
carried the trusses, and, result, their deflection will less. 
Using the author’s notation and assumptions, the load carried 
the end-hinged truss given the following: 
The greatest moment, due the load, per linear foot, carried 
the trusses, The constant stress per square inch the 


the area each chord. 


The author deduces hence the load per linear 


For depth truss, ft., and average area, given 
the author, 727 sq. ins.; the load carried trusses results 
565 per linear foot. This represents the total moving 
load. 

36% the moving load. 

The cables will relieved the above amount, and their elonga- 
tion due moving load will proportionately less. For the 140-ft. 
truss, the deflection will reduced 1.15 ft., about 17% the 
total assumed. 

would also appear that the pointed shape which the cables as- 
sume after the deflection the center-hinged truss should, its mere 
geometric shape, everything else being equal, give deflection ex- 
cess the deflection curve continuous over the center. would 
not surprising should found that the increased deflection 
the three-hinged truss quite considerable percentage the 
deflection the continuous curve. 

The whole argument the paper based the deduced 
tions and stresses due the elongation the cables moving load 
and temperature. With change their values, the whole compari- 
son the relative economy material thrown out. would ap- 
pear, therefore, that computations nearer the actual conditions 
should made before conclusions the relative economy three- 
hinged and two-hinged trusses are drawn. 

The author states that deep, stiffening trusses have 
the advantage that the maximum grade only one-half that which 
occurs there are fewer than three hinges.” This would appear 
determining importance. three-hinged truss should really 
have one-half the maximum grade the end-hinged truss, this fact 
would decide the case, for all long-span railroad bridges, against the 
two-hinged truss. Fortunately, such not the case. 


foot carried the truss, 


4 
q 
P 
| 
4 
q 
7 
q 
q 
f 
4 
' 
¢ 
q en 
4 
} 4 
i 
{ 


Mr. 


462 DISCUSSION SUSPENSION BRIDGES. [Papers. 


For the sake general comparison, the grade will expressed 
algebraic formula. will also assumed that the deflection is: 
the same all cases, which, shown, not 
true. For three-hinged truss with rigid 
stiffening trusses, the grade constant 
Fig. 18. 

For continuous truss, hinged the ends, the following cases. 
may considered the bending the truss assumed para- 


bolic, the maximum grade the towers tan. The grade, 


lowing the law the parabola, will decrease zero atthe center. 
the neutral curve assumed circular, the same very close 
approximation. author’s assumption. means that the 
truss, under fulltemperature and moving load, beam constant 
stress any point its span. 

For beam constant moment inertia, the bending will follow 
the common neutralcurve. According tothe common theory flexure, 

the limits which makes tan. and tan. tan. Fora 


full uniform load, This gives 


The deflection the same beam the center under the uniform 


Hence, tan. 3.2 


Now, the distribution greatest moments due combined 
moving load and elongation, well proportioned two-hinged stiffen- 
ing trusses, such that the section the chords almost constant 
for the middle half. The conditions causing the maximum grade are 
due uniform, almost uniform, distribution load the truss. 
The sections the chords are determined, not this loading, but 
partial moving load. The truss, therefore, evidently, will never 
the condition constant stress assumed the author. will 
much nearer the assumption constant average moment 
inertia. 

Actual computations the deflection two-hinged truss, 
433 ft. span and ft. depth, show that correction about 
the deflection would bring the result the same for average 
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constant moment inertia throughout. The grade the towers will Mr. 


was found from the true deflection curve deduced previously, 
well proportioned stiffening trusses the three-hinged type will de- 


flect the quarter points about 10% the deflection the center, 
Supposing the assumption circular bending true for cen- 
ter-hinged trusses, the greatest additional grade due this deflection 


total maximum grade the three-hinged truss 


thus becomes compared the two-hinged truss. The 


difference grade between the two systems, then, not 100%, but 
about 7%. 

the corrections discussed the previous part 
this discussion are made, the above difference grade will com- 
pletely vanish, and will probably appear that three-hinged will 
have steeper grade than two-hinged truss. Really, should not 
have needed many figures arrive this 

course, all this discussion the maximum grade somewhat 
academical. The condition extreme cold and load span 
such length will seldom, ever, realized. But the writer believes 
that such sweeping statement grade that made the author 
should contradicted, conveys erroneous notion. 

The obvious result the introduction center hinge the 
throwing more the moving load the cables. The same true 


the wind system. comparison the relative economy the 


two systems discussed, the effect this addition the cables should 
considered. The writer has failed see the paper any mention 
the additional load the cables, and its effect, any, their sec- 
tion and increased weight. 

The effect the backstays increasing the deflection the main 
span shows some interesting features. Based the figures given 
the author, will easily found that, mean temperature and with 
fixed load, only the versed sine the backstay the long span 
740 ft. will 29.8 ft. With the application moving load cover- 
ing the whole span, the above backstay will have upward deflection 
8.5 ft. This, course, has great influence making the de- 
flection the main span. The question then arises whether 
not the introduction properly designed side-span stiffening truss, 
hung from the cables, would give better results, under the condi- 
tions the case. 


bridges has not received the same attention from engineers 
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would expected from the great advancement which has taken place 


recent years other branches engineering construction. 
scarcely two decades since the development American bridges 
approached present standards, and this time but one suspension 
bridge first importance has been constructed this country. The 
demand for this construction has been limited the rare conditions 
-which warrant its adoption; and, consequently, not strange that 
this subject has been comparatively neglected, and that its literature 
should meager and widely scattered. The author’s contribution, 
therefore, interest and value American engineers, contain- 
ing much information this rather abstruse subject not hitherto 
readily accessible. 

regretted, however, that the author has not made his 

more general, and made freer use diagrams and 
illustrate his meaning more clearly, inasmuch the text the 
paper often obscure ambiguous. 

making such free use data pertaining the proposed North 
River Bridge, and, fact, basing his discussion the subject 
special design for that particular location, there tendency limit 
discussion and direct attention outside the lines suggested the 
author. outset the paper the features chosen for special 
attention are the proper number hinges used the stiffening 
truss, and the proper depth the truss. None the 
raised these points has been answered directly, although certain 
depth was assumed for each style construction; but nothing given 
show that such assumptions are proper, that some other depth 
truss might not have given better results. general discussion 
not much matter importance that three-hinged truss 140 ft. 
deep cheaper than two-hinged truss ft. deep, than cable 
bracing ft. deep; but rather that the foregoing depths are proper 
each case, and why. The author has, doubt, fully investigated 
this branch the subject, and will give some detail the final 
discussion. 

Because the large amount labor involved discus- 
sion this kind, hardly expected that engineers will 
more than engage what might termed negative discussion; that 
is, where the author’s arguments are not convincing, even when 
direct issue taken therewith, mere statement that effect should 
sufficient without adducing contrary proof. 

One the chief points made the author favor the three- 
hinged that maximum grade, this being for the three-hinged 
truss only half that found for the two-hinged truss. This 
matter great importance ina bridge used for railroad traffic. 

The author’s comparison hardly fair, because uses the same 
deflection the center the main span for both designs. Under the 
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influence live load and temperature, the cable deflects quite 
uniformly the case the two-hinged truss, while, with the three- 
hinged truss, the cable forms kink the center the main span 
under the restraining action the two half-trusses. The reaction 
the trusses the center hinge pulls the cable lower than the 
other case, thereby increasing the deflection materially for the same 
load and temperature, and consequently increasing the grade. 
Approximate computations, based upon the author’s assumptions, 
show this increased the three-hinged truss 46% 
greater than that the two-hinged truss for the same load and 
temperature. 

More accurate calculations, based upon proper assumptions, will 
show real difference somewhat less than that given above. 

The effect increase the grade the three-hinged truss above 
.the value given the author. 

Again, the author’s assumption uniform unit stress throughout 
the chords two-hinged trusses cannot realized practice. The 
moment inertia the trusses will nearly constant over the 
middie half the span, decreasing toward the end supports, but not 
fast the moments due temperature and load. The elastic 
curve such case will lie intermediate between those for beams 
uniform strength and uniform section. practice, therefore, the 
two-hinged truss will not bend the form circle, and the grade 
will less than given the author. The net result that, under 
the same conditions load and temperature, there slight advan- 
tage the ratio about favor the three-hinged truss. 

For finding the stresses produced the change length the. 
cables suspended stiffening trusses three-hinged trusses, the 
author gives the formula: 

T 6, (w + q) 
where the load per linear foot trussinduced deflection 


weight cables per linear foot bridge; 


versed sine the cable. 
If, for simplicity, the span the cable and the truss the same, 
and =the dead load the bridge, the foregoing 


formula may written: 
load). 


That is, the load, which simply portion the dead load 
picked the trusses during ‘deflection, quite independent 
the length span moment inertia the truss, and depends 
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LaChicotte only the total dead load the bridge and the ratio deflection 
the original versed sine, dip the cable. 

the truss would carry the whole uniformly distributed 
dead load except the weight the cable, and the cable would carry 
its own weight and the reaction the trusses the center hinge. 
Under these conditions the cables would assume the position tan- 
their original curve, but they are prevented from doing 
their own weight, and because their length not sufficient permit it. 

The formula not correct form, but may give approximate 
results for comparatively small deflections. 

Again, the application this formula, exception may taken 
the author’s statement that: 


three-hinged stiffening trusses those stresses which are due 
the lengthening the cables from moving load are opposite sign 
the maximum moving-load stresses occurring the same time; their 
neglect therefore the safe side, giving maximum stresses consider- 
ably too large.” 


This statement apt misleading, and this instance serves 
emphasize the danger basing general argument specific case 
involving special conditions and assumptions. 

The formula previously given denotes the load imposed the 
trusses deflection, due elongation the cables. There 
reason for discriminating between the elongation due tempera- 
ture and that due live load, except amount; other words, 
matters not how the elongation the cable produced, will cause 
and the latter will induce stress the trusses. The posi- 
tive and negative moments are not necessarily coincident equal, 

the maximum position may produced load more less 
concentrated, while the negative moment one half-span 
generally produced load covering nearly all the otber half- 
span. Broadly speaking, however, the maximum positive and negative 
moments the two half-trusses are about equal and occur simulta- 
‘neously, when the load nearly covers one half-truss. 

Under this condition, rise temperature increases the positive 
moment and decreases the negative, while fall temperature has 
the contrary effect. The effect temperature the moments due 
change length the cables, and any cause which produces 
change length cable will affect correspondingly the moments 
the trusses. 

the supports the trusses are adjusted that the latter are free 
from stress mean temperature, the maximum stresses the trusses 
are due partial live load only, and are equal and opposite. 

the temperature rises falls, and produces positive negative 
stresses the trusses, these stresses are added algebraically 
those produced live load, order obtain the maxima. There- 
fore, low temperature, the maximum total negative stresses 
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will larger than the positive, and vice Since any elongation Mr. LaChicotte 


the cables produces positive stress the trusses, necessary, 
order that the maximum positive and negative stress equal, that 
the neutral condition the truss assumed such temperature 
and loading that the total upward and downward deflection the 
truss, under combined temperature and live load, equal. 

The correctness the author’s statement, quoted previously, 
depends entirely upon the assumed temperature and loading which 
the trusses are neutral not stressed. 

such assumptions give greater negative than positive stresses, 
the statement correct; any elongation the cables, whether from 
temperature live load, reduces the negative moments stresses 
the trusses; but likewise increases the positive moments, and there- 
fore, for the neutral condition the trusses, that load 
and temperature should chosen which will make the maximum 
-positive and negative moments, under these combined influences, 
equal, and the smallest possible. 


Another statement, which the author has not made himself clear, 
the following: 


The stresses the chords three-hinged stiffening trusses pro- 
duced changes the length the cables vary with change the 
depth these trusses the same ratio the stresses due un- 
equally distributed moving load. Thechord sections must vary nearly 
the sum these stresses. The former stresses per square inch 


chord section, therefore, are nearly the same, whatever the depth 
the three-hinged trusses.” 


quite evident that the author does not convey the meaning 
intended, but there also some doubt what that meaning really 
is. Why temperature stresses should vary with the depth truss 
the same ratio” live-load stresses, not easily apparent. Upon 
the author’s assumption that the two half-trusses remain practically 
straight for all positions the cables—a condition approximately 
realized only with very deep trusses—the chord stress will vary 
directly the depth truss the same manner (not ratio) the 
stresses due live load. This being so, the next statement the 
author follows naturally, viz., chord sections must vary nearly 
the sum these but must added that the chord 
sections vary inversely the depth the truss. does not follow, 
however, that ‘‘the former (temperature) stresses per square inch 
section, therefore, are nearly the same, whatever the depth the three- 
hinged Such may the fact, but the arguments 
this conclusion are far from convincing. 

true that the deeper the truss, the greater the moment tending 
produce distortion, but this moment depends upon the rigidity, 
rather than upon the depth, the truss. impossible, however, 
that the temperature stress per square inch chord section should 
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vary directly the depth and the same time nearly the same, 


whatever the depth the three-hinged 

The author’s statements, quoted herein, are too sweeping, and, 
while may find some justification for them the special design with 
which deals, the speaker’s opinion, they will not found capable 
general application. 

stiffening trusses: When the speaker rebuilt the suspended structure 
the Niagara Railroad Suspension Bridge, the moving loads per foot 
passing over were about 200 1400 and the trains were 
hauled medium-weight shunting engine. The structure had 
erected without interrupting traffic over the bridge, and, conse- 
quently, was necessary give the trusses about the same depth 
the old ones. 

The speaker would have liked decrease the depth somewhat, but 
that was out the question. The greater the flexibility the truss 

‘the less the stress upon its members. This flexibility would ordinarily 
obtained giving the truss depth that would allow that flexi- 
bility with given unit stresses. With the depth required, was 
necessary obtain the flexibility slacking off the truss rods, each 
truss rod was provided with turnbuckle having right and left hand 
threads. first bringing the turnbuckles bearing, and then 
turning the turnbuckle back about half turn, gave in. slack, 
which afforded the flexibility required. 

Some years after, during August, when the temperature was about 
maximum, the foreman noticed that these rods were slack, and, think- 
ing that they ought drawn tight, went work and screwed 
them They had formerly been adjusted mean temperature, 
which case the temperature would produce stress the mem- 
bers that temperature, and the whole change deflection between 
the extremes temperature was ft., course the truss would only 
have bend ft. each way from the mean; but tightening these truss 
rods during the hottest weather required bending ft., enormously 
increasing the temperature stresses. the same time, the loads per 
foot had more than doubled. One cold morning the winter, when 
the upper chord had very heavy tensile stress upon from tempera- 
ture, heavy coal-train, ten cars, with the heaviest loads each 
car, ran out the bridge from the New York end, and produced 
very heavy stress the upper chord one-third the distance from 
the other end, and the chord broke. The train went across the 
bridge, and merely closed the break, and was fully capable 
resisting compressive stress ever. 

The speaker cannot quite agree with Mr. Hildenbrand’s suggestion 
that the stiffening structure not important the suspension bridge, 
but thinks the first place, with excessive 
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the motion very disagreeable passengers riding over Mr. Buck 
the bridge, and, with such excessive undulations, the cables and other 
members would rapidly wear out. 

There another question the depth the stiffening truss 
that not very often considered, and that the amount versed sine 
the cable. the versed sine large, the truss can deeper than 
the versed sine smaller, proportion the span. With the 
larger versed sine there not much vertical change the cable 
between extremes temperature. 

steel tower has the effect decreasing the amount deflection 
between the extremes temperature, when the cables lift up, the 
tower shortened somewhat—about in. 100 ft. —and vice 
thus decreasing the change. 
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THE BOHIO DAM. 


Am. Soc. (by letter).—In 1896 the writer 
had occasion carry irrigation canal across the Rio Grande, 
southern New Mexico. This canal ft. wide the bottom, 
designed carry ft. water. The river the point crossing, 
the apex sharp bend, 300 ft. wide and was carrying about 500 
ft. per second during the low-water season, when this work was done. 
The entire Rio Grande Valley has fertile alluvial soil, from ft. 
thick, underlaid throughout deep bed fine sand, thoroughly 
saturated within about ft. the surface. The river channel 
composed fine sand and quicksand, with some fine gravel, all taking 

The elevation the grade line did not admit overhead 
crossing, and the canal was taken under the river-bed four wooden 
pipe lines, each ins. inside diameter. The tops the pipes were 
placed from ft. below the bottom the channel, between five 
parallel rows piling, cut off and capped over the pipes below the 
bed the river. All this necessitated open excavation across the 
river, 400 ft. long., ft. wide the bottom, and having average 
depth ft. this, temporary channel for the river was first 
cut across the neck land formed back the crossing the bend 
the river, after which sand bags was thrown across the 
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and made tight dumping sand the upper side. This forced the 
water through the temporary channel, and the excavation for the pipe 
lines began. This was accomplished open excavation the 
use scrapers, the sand being deposited against the dam 
above and also formed into dam across the channel below prevent 
overfiow from back-water, the river rose. 

When the excavation was completed, the side slopes had flattened 
their own accord due the saturation the fine round 
sand. The water the river stood against the upper dam ft. above 
the bottom the excavation, and ft. above against the dam the 
lower side. 

The water was kept out this excavation, which had filtering 
area approximately 000 sq. ft., under average head 12.5 ft., 
two vertical centrifugal pumps, one No. and the other No. 
The No. pump could easily keep the pit clear water when running 
its normal capacity 400 cu. ft. per minute. Taking the filtering 
area the pit 000 sq. ft., and the mean effective head water 
6.25 ft., the velocity inflow, feet per second, for the 90-ft. head 
the Bohio Dam follows: 

400 

evidence that the maximum capacity the No. pump was 
greater than the inflow, there was interruption the pumping for 
day, after which the pump succeeded emptying the pit and keep- 
ing empty, the No. pump being out service. 

making calculations for large storage reservoir the bed and 
valley the Rio Grande, the writer has assumed that any loss water 
due filtering into the bed and sides the reservoir would steadily 
decrease, due the filling the voids any sand-bed the fine 
silt carried the river settling and being forced into the sand the 
heavy pressure. 

New irrigating ditches the sandy soil this valley lose much 
water when first put into service, but soon become comparatively 
water-tight coating silt deposited the water. the end 
irrigating season, ditch with light grade will have ins. 
pure sediment covering its perimeter. The writer has observed that 
requires several hours for water soak through ins. this 
fine clay silt after has been thoroughly dried, and that percolation 
through wet strata the river channel inappreciable. 

the Chagres carries much silt the Rio Grande (from descrip- 
tions the former the writer concludes that this respect both rivers 
are quite similar), the silting the reservoir behind the Bohio Dam 
would certainly tend decrease the percolation water through 
all reasonably fine sand and gravel beds. 


channel parallel and immediately above the site for the crossing, Mr. Campbell. 
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tight row sheet-piling, ft. deep, under the dam, would 
make the filtering slow and difficult. The conditions filter-bed 
specially prepared pass water given rates are more favorable, and 
will give higher rate, than the indiscriminate mixtures forming the 
structure alluvial valleys. Proof this found the fact that 
even filter-beds rapidly become clogged, and require constant cleaning. 


Esq.* (by letter).—It obvious that the dam proposed 
Mr. Morison is, per se, superior stability the dam proposed 
the Commission, not only because its greater mass, shorter distance 
across the valley between abutments, and form construction, which 
assures homogeneity throughout and extraordinary cheapness, butalso 
because the masonry core-wall, especially that part which comes 
the present natural ground line, the Commission’s plan, 
divides the whole structure into two disconnected wedges earth, 
subject possible different degrees subsidence opposite sides— 
the upper part the core-wall may possibly crack under unequal pres- 
sures—and, reliance placed mainly that core-wall for tightness, 
the results may possibly disappointing, from variety causes, 
and, under extreme conditions, the danger point may even reached 
long before such conditions could affect even threaten the safety 
Mr. Morison’s dam. 

The writer proposes masonry apron-wall peculiar construction, 
absolutely sealing the geological valley about the site Section 
e., the French dam site, the narrowest point the valley, and extend- 
ing only the natural ground level, not into the structure the 
dam atall, but simply additional complementary feature the 


Elevation +100 SECTION C (NO. 1) 


Elevation +o 


Approximate length of tunneling 
=1600 linear feet. 


first-class structure proposed Mr. Morison. See Fig. 16, the cross- 
section the valley (No. and the cross-section the author’s 
dam—V here proposed for constructing this 
apron-wall entirely novel, far the writer knows. good work- 
ing shaft sunk Fig. 16, any desirable distance the bank 
and away from the edge the water normal river level; this shaft 
should down bed-rock, and its upper end, above ground, should 
suitably protected, necessary, from extraordinary flood levels. 
tunnel (No. then started the bottom the shaft both direc- 
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and timbered the ordinary way, the bed-rock being followed and 
effectually sealed the basis for the first tunnel floor. the seepage 
great the excavation can filled soon timbered compara- 
tively short sections, or, too much seepage exists for pumping, 
possible use the freezing process for driving the tunnel, even the 
extreme necessity air-lock carried forward the end the tun- 
nel would such position still give advantages over the present 
pneumatic methods, for cheap handling material removed, 
boulders, and, most important all, absolutely perfect seal- 
ing the bed-rock. The gallery along the center the tunnel would 
left with such dimensions would permit effective handling 
the material and out the shaft, pipes for the pumping and venti- 
lation, etc., and, when completed, the galleries, desired, could 
filled with solid concrete, but would seem the writer very great 
advantage indeed leave the galleries open for permanent inspection 
the work The jointing the successive sections 
such tunnel would not either smooth perpendicular, but prefer- 
ably left with their natural slopes, after complete ramming, 
receive the filling for the next section, which would thus give con- 
tinuous and satisfactory line hollow wall, perfectly tight, both its 
bed joints and section joints; would also desirable leave suf- 
ficient space, below the roof timbering the tunnel and above the 
concrete, for the proper ramming and depositing the material. 

Tunnel No. would then started from Shaft the roof 
timbering Tunnel No. being removed and the top Tunnel No. 
replacing the bed-rock the floor for Tunnel No. and on, 
succession, until such height reached, such conditions found 
seepage, etc., when might more convenient, cheaper, 
break ground the top, with caisson and ordinary pneumatic work, 
and sheet-piling the ordinary way, carry the wall the origi- 
nal ground surface. Thus the most expensive and difficult part the 
core-wall would built under water without disturbing the overlying 
strata letting the water all, and without assuming any risks 
flood other damage during the protracted periods early construc- 
tion. The valley would sealed with perfect and continuous wall, 
instead series semi-detached masonry columns; or, express 
other words, wall with horizontal bed-joints would built, 
instead so-far unprecedented vertical bed-joints proposed the 
Commission’s plan. The result would wall capable inspection 
any and all times during and after construction. 

Few words need now said the cost. The problem simply 
the construction 600 linear feet tunnel, only differing from any 
ordinary railway tunnel that the hole through the middle smaller 
and that successive sections the tunnel are top each other 


tions the alignment the proposed dam, suitable dimensions Mr. Ford. 
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instead being continuous from the end. What, then, will the 
cost 1600 ft. such tunnel, under the conditions described 
obtaining Bohio? The writer ventures assert that would 
make money the contract average cost $250 per linear foot. 
Thus the-cost 1600 ft. would about $400000. Assuming that 
price doubled, and made $500 per linear foot, the question 
simply this: worth the sum addition the 
810 total for Mr. Morison’s excellent dam, place that struct- 
ure beyond cavil risk any kind, and thus keep the total cost 
that great structure figure but little more than one-third the 
total cost the less desirable type dam proposed the Commis- 
sion 

Morison, Past-President, Am. Soc. (by letter).— 
closing the discussion the writer feels that itis only right express 
his gratification the manner which this paper has been received 
and the general tenor the remarks which has brought out. 

The third plan was purposely put forward the boldest form, 
with provision limit seepage, was the wish the writer 
have the dam considered the assumption that efforts were 
made shut off the seepage water the permeable earth below. 
was not much his purpose show what might done 
raise the question the measure danger which would exist 
nothing were done. While not good engineering spend for any 
purpose incommensurate with the results achieved, neither 
good engineering neglect inexpensive methods which may 
expected reduce loss. actual construction, the writer would 
expect make use simple would likely reduce 
the flow water through the permeable material the bottom the 
valley. Various plans suggest themselves. One would drive 
diaphragm iron steel sheet-piling, which, with the aid water 
jet, could driven very great depth, possibly the underlying 
rock. The method proposed Mr. Ford original, and would prove 
effective when done, although the writer believes would neces- 
sary resort the use compressed air, and, perhaps, even the 
freezing process, and that its cost would much greater than Mr. 
Ford has estimated. The method proposed Mr. Duryea, grout- 
ing the sand with cement paste forced down through pipes under 
pressure, was considered the writer, and believes that would 
prove both economical and effective; his present feeling that 
should use this device actually had construct the dam. was 
the aim this paper, however, show that, however desirable such 
additional protection might be, was not really necessary, and that 
could built which would absolutely safe and economic- 
ally water-tight, without the use any unusual methods, and which 
would require minimum skilled labor. 
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Dike, with the high rounded crest, which, while costing but little, gives 
additional security against waves breaking over the dam, probably 
improvement the section adopted the writer, but would 
much less important Bohio than Wachusett, simply because the 
location the Bohio Dam the end narrow waterway some 
distance from the broad lake which the waves are less likely 
violent. Mr. Stearns’ studies and work this connection are 
character which the engineering profession cannot appreciate too 
highly. 

Mr. Campbell’s calculation, giving for the flow water 
through the gravel and sand practically identical with that calculated 
the writer, is, perhaps, coincidence rather than more. this 
calculation account taken the difference the coarseness 
the materials, the distance through which the water must 
travel. all probability the sand his work was finer than the 
sand which the writer has estimated on, and the length through which 
the water must pass was probably considerably less, the two balancing 
each other. 

The writer takes issue with the statements made Mr. Burr, that 
there basis for any prediction the existence conditions 
which would make even approximately accurate this connection 
use formula derived from experiments small filters, even though 
that formula admirably adapted all other filter conditions,” and 
Mr. Menocal that the formula ‘‘deduced experiments Mr. 
Allen Hazen, filter beds with small heads and selected material, 
not applicable the conditions this problem, small change 
temperature the diameter the sand grains would give widely 
divergent results, tending check faith the conclusions.” 
perfectly true that Mr. Hazen’s formula, like all other hydraulic for- 
mulas, derived from experiments comparatively small scale. 
the other hand, less true that formulas which cannot 
used determine actual results can safely used determine maxi- 
mum results. The writer has never contended that his calculations 
made with this formula were what the actual seep- 
age would be. does insist, however, that they show maximum 
seepage, which maximum believes many times what the actual 
seepage would prove. this connection, the words Professor 
Forchheimer are exactly the point. His Table No. shows the rapid 
reduction the passage water through unwashed sand compared 
with clean sand the same effective diameter, while his Table No. 
shows velocities which are but small fraction that which the 
writer has estimated upon. The sand under the Chagres River 
unwashed and undoubtedly mixed with much foreign matter; the sands 
analyzed Mr. Hazen had all been washed the water which they 
were brought from the bore holes. 


The particular form dam adopted Mr. Stearns for the North Mr. Morison, 
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Fig. shows the results the borings made near the pro- 
posed dam site. That these borings show some irregularities 


undoubtedly true, but they indicate that there generally permeable 


material the lowest part the valley. The conditions under which 
given cross-section would pass maximum amount water would 
occur when the position that permeable material was perfectly reg- 
ular that formed straight and direct body sand; the writer 
has assumed this material such position. If, however, 
Mr. Burr states, distributed the most irregular and irregularly 
limited strata pockets,” the difficulty which the water would meet 
passing through would aggravated such irregularities, and the 
seepage would reduced. The total length borings shown Fig. 
below tide water 075 ft., which 816 ft. indicated permeable 
material. The total cross-section the valley Section below tide 
water and above rock 400 ft. the permeable portion this 
section bears the same relation the whole that the permeable length 
borings bears the whole length borings, this permeable section 
would 960 sq. ft., the 000 used the calculations. 

must remembered that under given head the same amount 
water will pass through ft. sand, ft. thick, will pass through 
100 sq. ft., ft. thick. thin diaphragm with moderate number 
holes placed large bed sand would have comparatively little 
effect reducing the flow through that sand; thick diaphragm with 
the same area holes would have much greater effect. All the 
water which estimated would pass through this bed sand, 
000 sq. ft. cross-section, 500 ft. long, would flow through single 
orifice less than 0.6 sq. ft. section thin plate. The actual 
thickness the core-wall proposed for the Commission’s dam, mea- 
sured from out out sealing cylinders, does not exceed 
openings aggregating 160 sq. ft. section, and filled with the same 
permeable material that found under the river, would pass much 
water the whole 000 sq. ft., ft. long. The total length 
joints between caissons, below tide 430 ft., and, the 
cylinders have jointed both caissons, the total length joint 
860 ft. 

Mr. Burr proposes reduce his head for the pneumatic work 
lowering the surface the water from ft. arcund the caissons, 
which believes could done with reasonable pump capacity. 
this can done, the best possible evidence that the seepage 
will not serious, reduce the water pressure, not only 
necessary lower the water immediately around the caisson, but 
take out enough water reduce the head saturation ft. 
Unless this done, although the surface the water may 
lowered, the head water against which atmospheric pressure must 
provided will not reduced. While the area percolation 
immediately surrounding the pit would small, would increase 
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rapidly all directions, that distance 100 ft. from the pier 
either side would probably equal the entire cross-section the 
valley, and the amount water which would percolate through the 
short length limited section near the pier would great 
would percolate through the whole permeable portion the valley 
beyond. Furthermore, the level saturation must carried 
down below tide-water, seepage will occur from both directions, which 
means that the amount pumping will doubled. The writer has 
estimated possible maximum seepage cu. ft. per second 
one direction, under head ft. This would correspond 
seepage 13.33 cu. ft. under head ft. This last figure 
equivalent 800 cu. ft., about 000 galls. per minute, 500 000 
galls. per day, and 000 000 galls. daily allowance made for 
seepage from both sides the dam. view the fact that while 
sinking the caissons there will dam existence, and broad 
base compel the water pass for long distance through the bed 
sand, would not seem improbable that the amount pumped 
would equal the amount which would seep under the dam designed 
the writer. 

The one feature the work described this paper, with which 
the writer feels least satisfied, the temporary dam, which, 
has stated, was designed principally for purposes estimate. The 
upper rock-fill dam estimated contain 450 000 cu. yds., while 
similar dam finishing Elevation would contain 300 000 cu. yds. 
like dam, finishing Elevation 62, would contain less than 150 000 cu. 
yds., and could built without difficulty single dry season. 
the upper portion the excavation for the locks completed with the 
sill Elevation 47, about 000 cu. ft. per second could passed 
through the lock excavation, with the water the lake Elevation 60. 
The chances are that through the locks together with the 
seepage through the open rock dam would pass the floods single 
high-water season, but exceptional flood would prove destructive. 
Moreover, while crib dam would probably pieces two three 
years from decay the timber, would perfectly safe for year, 
and crib dam with average thickness ft., finishing Eleva- 
tion 65, would less than 100 000 cu. yds. Such dam could 
built single season, and could constructed that would 
probably not injured flood passing over it. Such dam, 
which would ultimately buried the rock-fill dam, would reduce 
the volume the latter within such limits that the remaining work 
necessary send the floods safely through the Gigante Spillway could 
completed single dry season. The writer believes that 
careful study will suggest some practical method dispensing with 
the temporary dam, and thereby reducing the cost the dam 
designed him. 
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THE SOCIETY. 


THIRTY-FOURTH ANNUAL CONVENTION, HELD WASH- 
INGTON, C., MAY 21st, 22d and 23d, 1902. 


Opening Session, Tuesday, May 1902.—The meeting was 
E., Chairman the Committee the Board Direction the An- 
nual Convention. 

The Chairman introduced the Hon. Macfarland, President 
the Board Commissioners the District Columbia, who, 
brief speech, welcomed the Society the national capital. The 
Chairman then introduced Rear Admiral George Melville, Hon. 
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Am. E., Chairman the Local Committee Arrangements, 
who, behalf the local members, extended hearty welcome 
the Members the Society and their guests. 

The President, Robert Moore, Am. Soc. E., then took the 
chair, and introduced Chas. Warren Hunt, Secretary, Am. Soc. E., 
who presented sketch the history the Society during its first 
fifty years. 

General William Craighill, Past-President, Am. Soc. E., 
moved that telegram congratulation sent Mr. Robert 
Gorsuch, the first Secretary the Society, and who, according Mr. 
Hunt’s report, the only survivor those who founded the Society 
1852. The motion, duly seconded, was carried unanimously. 

The following message was sent: 


C., 


May 20th, 1902. 


Mexico City. 
American Society Civil Engineers, unanimous vote 


Annual Convention, tenders kind greetings and good wishes Robert 
Gorsuch, the sole survivor its founders. 


WARREN 
Subsequently, this reply was received: 


Mexico 


May 21, 1902. 
WARREN 


Secy., American Society Civil Engineers, 
Washington, 

Your kind greetings behalf the Society which had the 
honor being one its founders brings overwhelming recollections 
ambitious effort now pleasure tempered with sadness. Proud 
having been one the initiators eminent scientific society, 


please tender highest appreciation its members for their 
thoughtfulness the mentioned. 


The President then delivered the Annual Address. 

The Secretary presented letters from the Director, Geological 
Survey, offering facilities for the inspection Methods 
and transmitting 500 copies the Topographic Map Washington 
and from the President the Capital Traction Company, ten- 
dering free transportation during the four Convention days; from the 
Commandant, Washington Navy Yard, stating that had arranged 
put jacket 12-in. gun during the visit the Society the Yard 
the from the Secretary the Navy, acknowledging invita- 
tion attend the Convention; from the Secretary the International 
Association for Testing Materials, inviting Members attend the Fifth 


These messages are here interpolated preserve the record convenient form. 
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Annual Meeting the American Section, June 1902; and 
from the Secretary the Cosmos Club, extending the courtesies 
the Club members the Society during the Convention. 

inviting the local officers the Corps Engineers the Army and 
Navy, Civil Engineers Washington, not members the Society, and 
the Washington Chapter the American Institute Architects, 
attend the meetings the Convention was seconded and carried 
unanimously. 

David Carll, Am. E., explained the arrangements 
which had been made reference free transportation over the lines 
the Washington Railway and Electric Company during the Conven- 
tion, and reference the excursion Cabin John Bridge. 

Colonel William Black, Am. Soc. E., extended invita- 
tion visit Washington Barracks and witness the guard mounting 
and dress parade the Engineers’ School and Battalion, and an- 
nounced further details reference the excursion Fort Wash- 
ington, Marshall Hall and Mt. Vernon Thursday, May 22d. 


Adjourned. 


Second Session, Tuesday, May 1902.—The meeting was 
called order the President, Robert Moore, the 
chair; Chas. Warren Hunt, Secretary; many members and guests being 
present, 

Talks, descriptive engineering works Washington, and illus- 
trated with lantern slides, were given, follows: 

District Government, Colonel William Black, Am. 

the Water Supply Washington, Colonel Miller, 
Am. Soc. 

the Washington Monument and Library Congress, Bernard 

the Electric Railways the District, Carll, Am. 
Soe. 


Proposed Park Improvements the District, Charles 
Moore, Esq. 


Adjourned. 


BUSINESS MEETING. 


Third Session, Wednesday, May 21st, 1902.—The meeting was 
called order 10.30 a.m.; President Robert Moore the chair; 
Chas, Warren Hunt, Secretary. 


The Secretary presented the report the Committee the 
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desirability action being taken for the protection engineers 

and the public from incompetent 
motion, duly seconded, the report was accepted and adopted. 
Prout, Am. E., presented the report the Com- 

mittee Proposed Amendment the Constitution Relative 

Admission 
motion, duly seconded, the report was received and placed 

file. 
William Craighill, Past-President, Am. Soc. E., presented the 

following resolution: 
Resolved, That the Board Direction requested frame 

amendment the Constitution which shall away with the secret 


letter-ballot now used the election corporate members, and sub- 
stitute therefor open signed ballot.” 


The resolution was duly seconded, and, after discussion, was with- 
drawn the proposer. 

The Secretary presented report the votes received the 
Time and Place for holding the Annual Convention 

After discussion, was moved that: 


matter the time and place for the Annual Convention 
1903 referred the Board Direction, with the statement that 
the sense this meeting that shall held Asheville, C.” 

The motion, being duly seconded, was carried. 

The Secretary reported recommendation from the Board 
Direction that the Special Committee Analysis Iron and 
Steel,” Subcommittee the American Society Civil Engineers (of 
the International Committee Standards for the Analysis [ron and 
Steel, which Professor Langley chairman), discharged. 

motion, duly seconded, the Committee was discharged. 

The Secretary reported that the Board Direction recommends 
that the Special Committee Units Measurement” dis- 
charged. 

motion, duly seconded, the Committee was discharged. 


Adjourned. 


Fourth Session, Wednesday, May 21st, 1902.—The meeting was 
called order President Robert Moore the chair; Chas. 
Warren Hunt, Secretary. 

Discussion the following topic was called for the President: 

contract work, either public private, preferable make 


separate contracts for the different branches trades involved, 
combine all under one general contract?” 


*See page 188. 
See page 197. 
See page 208. 
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The discussion was opened George Gifford, Am. C.E., 
and was continued the following: 


The meeting then took the discussion the second topic, 
follows: 


possible and desirable keep accounts work progress 
such manner ascertain unit costs each class work?” 


The Secretary presented the opening discussion, prepared 
Whinery, Am. Soc. E., and the subject was further discussed 
the following: 


The meeting then took the discussion the third topic, fol- 
lows: 


steel susceptible being made permanent building 
material masonry 
The discussion was opened Charles Darrach, E., 
and was continued the following: 


The Secretary read telegram from Mr. Robert Gorsuch, 


reply the message good wishes sent him during the First 
Session the Convention.* 


Adjourned. 


For text messages exchanged, see page 170. 
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Fifth Session, Thursday, May 22d, 1902.—The meeting was called 
order President Robert Moore the chair; Chas. Warren 
Hunt, Secretary. 


The President called for discussion the fourth topic, follows: 

view the numerous disasters caused the contracting 
channels, the damming streams, should non-navigable 
streams under the control the National Government?” 


The discussion was opened Rudolph Hering, Am. E., 
and was continued the following: 


The meeting then took the discussion the fifth topic, 
follows: 


the National Government undertake the construction and 
operation irrigation works?” 


Elwood Mead, Am. E., opened the discussion, which was 
continued the following: 
Esq. 


The meeting then took the discussion the sixth topic, 
follows: 


so, how can such code established?” 


George Soper, Assoc. Am. Soc. E., opened the discussion. 
Adjourned. 


Sixth Session, Friday, May 23d, meeting was called 
order President Robert Moorein the chair; Chas. Warren 
Hunt, Secretary. 

The discussion the sixth topic was continued the following: 


Written discussions this subject Charles Darrach, Am. 


Soc. E., and Hildenbrand, Am. Soc. E., were also pre- 
sented. 
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Chas. Warren Hunt, Am. Soc. E., presented the following 
resolution: 


Resolved, That the hearty thanks the Society are hereby tendered 
the Local Committee for the great care with which the arrange- 
ments for the comfort and pleasure members and guests have been 


planned, and the masterly manner which those plans have been 
carried out.” 


The resolution, being duly seconded, was carried unanimously. 

Mordecai, Am. Soc. E., moved that the Board Direc- 
tion requested have tree planted Mt. Vernon, make some 
suitable commemoration the visit the Society. 

The motion, duly seconded, was carried. 

Bernard Green, Am. Soc. E., moved follows: 

the thanks the Society extended for the courtesies 
received from the various organizations and departments here 
Washington during this Convention: the Secretary War, for the 
courtesies Fort Washington and the Washington Barracks; the 
Secretary the Navy, for the courtesies the Navy Yard; Dr. 
Wolcott, the Geological Survey, for the maps freely given the 
Society; the Capital Traction Company for the free transportation 
upon its lines during the Convention all the members and guests 
the Convention; the Washington Railway and Electric Company 
for the free cars the the visit Cabin John Bridge; and 
the Trustees the Corcoran Gallery Art for the free use the 
Gallery and the courtesy their invitation the Society meet the 
friends the Society Washington the gallery this 


The motion, duly seconded, was carried unanimously. 
Adjourned. 


June 4th, meeting was called order 8.45 
Emil Kuichling, Director, Am. Soc. E., the chair; Chas. Warren 
Hunt, Secretary; and present, also, members and guests. 

The minutes the meeting May 7th were approved printed 
Proceedings for May, 1902. 

paper George Dillman, Am. Soc. E., entitled 
Proposed New Type Masonry was presented the Secretary, 
who also presented written discussion Parsons, Am. 
Soc. The paper was discussed orally Messrs. Edward Weg- 
mann, Robert Cartwright, George Pegram, Abbott, Breu- 
chaud, Fuller and Emil Kuichling. 

Ballots for membership were canvassed, and the following candi- 
dates were elected. 

Emery, Birmingham, Ala. 
Henry Boston, Mass. 
Philadelphia, Pa. 
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JEREMIAH JOSEPH KENNEDY, New York City. 

Anson McGrew, Beaver, Pa. 

San Francisco, Cal. 
New York City. 

CHANDLER TOLLINGER, Greenville, Miss. 
Henry Birmingham, Ala. 


Epwarp Cincinnati, Ohio. 

ALFRED Havana, Cuba. 
PELEG Johnstown, Pa. 

JAMES Philadelphia, Pa. 

Phoenixville, Pa. 

Hart, Lafayette, Ind. 

Niagara Falls, Ont., Canada. 
FREDERICK New York City. 
New York City. 

ARNER New York City. 

St. John, B., Canada. 

CHARLES Boston, Mass. 

ARTHUR WEBSTER THOMPSON, Cumberland, Md. 
FREDERICK TURNEAURE, Madison, Wis. 


The Secretary announced the election the following candidates 
the Board Direction June 3d, 1902. 


MEMBER. 


ARNOLD Henry SuTERMEISTER, Albany, 


ALFRED New York City. 
Dayton, Ohio. 
New York City. 


JUNIORS. 


BERTRAND Chillicothe, Ohio. 
Coss, Muskogee, Ind. 
Denny Palestine, Tex. 
Lucas New York City. 


The Secretary announced the death the following members: 
elected Member 5th, 1883; 
died May 16th, 1902. 


elected Member April 3d, 1889; died 
May 29th, 1902. 


Henry elected Member May 6th, 1885; died 
December 23d, 1901. 


Adjourned. 
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THE BOARD DIRECTION. 


May 21st, 1902.—The Board met, required the Constitution, 
during the Annual Convention, Washington, C.; President Moore 
the chair; Charles Warren Hunt, Secretary; and present, also, 
Messrs. Croes, Endicott, Kuichling, O’Rourke, Pegram and Seaman. 

quorum being present, the meeting adjourned. 

June 3d, 1902.—Vice-President Schneider the chair; Charles 
Warren Hunt, Secretury; and present, also, Messrs. Briggs, Croes, 
Endicott, Kuichling, Pegram and Seaman. 

The report the Nominating Committee was received. 

The Secretary reported the receipt, through the Commission 
the Paris Exposition 1900, Diploma and Bronze Medal 
awarded the Society for its exhibit. 

Action was taken the matter having tree Mount 
Vernon, Va., commemorative the visit this Society the home 
Washington May 22d, 1902. 

Reconsideration ballots were canvassed and Arnold Henry Suter- 
meister was declared elected member the Society. 

Applications were considered and other routine business trans- 
acted. 

Four candidates for Associate and six for Junior were elected.* 


Adjourned. 


See pages 176 and 177. 
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REPORT FULL THE FIRST SESSION THE THIRTY- 
FOURTH ANNUAL CONVENTION, INCLUDING THE 
NESS MEETING, HELD THE WILLARD HOTEL, 
WASHINGTON, 


Tuesday, May 20th, 1902, 


Am. Soc. E.—Ladies and gentlemen: Meeting 


devolves upon me, Chairman the Committee the Board 
Direction general charge the Convention, call this, the 34th 
Annual Convention the American Society Civil Engineers, 
order, which now do. 

Distinguished gentlemen are here greet you the National 
Capital, and without further words, take pleasure introducing 
you the Hon. Macfarland, President the Board Commis- 
sioners the District Columbia. 


Convened. 


Hon. and gentlemen: are very Addresses 


youhere. you warm welcome, even though 
have force the season little it. wanted you have 
taste the typical Washington summer, little warm, but breezy. 
always have these delightful breezes—up here—(laughter), and 
give you the sense being home, you think the warmer cli- 
mates from which many you come. Here this hall, looking 
out from these windows, you get the inspiration the Washington 
surroundings, which, itself, furnishes reason for your being 
here. 

The Government the District Columbia especially glad 
welcome this Society, its semi-centenary, the National Capital, 
for this National Society, with its international membership, repre- 
senting, understand, every continent and all the great isles the 
sea, has, through many its members, rendered important services 
the National Capital. recognize to-day not only the appropriate- 
ness your meeting the Capital the country, which the fifty 
years since your Society was founded has been distinguished your 
achievements, but feeling gratitude the part the citizens 
the District Columbia for what you have done here. 

The City Washington might said be, all the cities the 
world, the work engineers. George Washington, father not only 
his country, but its capital, who, boy leaving school forever 
for the university life, made his first money and his first reputation 
surveyor and engineer, whose name the Federal City inevitably 
bears, Pierre Charles L’Enfant, the brilliant Frenchman, and Andrew 
Elliott, the brilliant American—these are the names that immediately 
arise our minds think the beginning the permanent seat 
government the United States. 


Welcome. 
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Washington, more entirely than any other city the world, not 


(continued). excepting St. Petersburg, suppose, was designed throughout en- 


gineers’ plans, and was built conformity Its conven- 
ience, its healthfulness, its beauty, are due largely the fact that 
during the many years when the District Columbia had executive 
government, and general development the original plan im- 
provements was carried on, engineers were busy usefully here. They 
constructed the Washington aqueduct, they built buildings, they built 
bridges. Since 1878, when the permanent executive government 
the District was established, the National Capital has been most 
fortunate having the only complete engineering department, 
manned throughout engineers, found, suppose, anywhere, 

Much the success the present form government due 
the fact that all engineering and construction work has been charge 
engineers high character and capacity. citizen the 
District, only temporarily office, glad acknowledge the 
great debt which citizens the United States owe, and which the 
people the whole country, whose capital this is, owe the honest, 
intelligent and efficient men who have successively served engineer 
commissioners and assistants the engineer commissioners the 
District Columbia. They have, without exception, maintained the 
high reputation the Corps Engineers the United States Aimy, 
and they have, many cases, won the personal and lasting regard 
the people the District. can speak from intimate knowledge 
their work recent years, beginning with that former Commissioner 
Black, and want say that commands hearty admiration. 
These distinguished army officers have had the assistance perma- 
nent staff civil engineers gathered through years careful selection, 
which not, venture say, excelled any similar body men 
anywhere the world; appointed, retained and promoted merit 
alone. Encouraged and stimulated every honorable incentive, 
men have done and are doing remarkable work. 

Throughout nearly quarter the Engineering Depart- 
ment the District Columbia has had shining reputation for 
honesty and efficiency, and deserves and has received the confidence 
and appreciation all that best our citizenship. Other engi- 
neers completed the Washington Monument and built the Library 
Congress, and still others have cared for the beautiful parks that you 
see allaround you. Indeed, you behold the monument engineers 
wherever you look around the District Columbia. You, all 
men, will appreciate what they have done and also all that planned 


done the development and embellishment that Capital which 


every American wants see the finest the world. (Applause.) 

take pleasure introducing the Chairman the 
Local Committee charge this Convention, Rear-Admiral George 
Melville, who will now address you. (Applause.) 
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E.—Mr. President and Gentlemen: The Local Committee Arrange- 
ments, behalf the resident members, extends cordial 
the American Society Civil Engineers convention assembled. 
Your presence this city also affords satisfaction and pleasure the 
resident members the allied engineering organizations. There are 
the District Columbia over one thousand graduates techno- 
logical institutions. The local alumni, practically every scientific 
college the country, recognize the fact that the benefits accruing 
from your deliberations will result the advantage and enlarged pres- 
tige the engineering profession, and therefore give you earnest 
greeting. 

was thoughtful action which determined the selection the 
Capital City place for your Annual Meeting, for Washington is, 
fact, not name, engineering center. true that the public 
large has not heretofore regarded this city such center tech- 
nical influence. Nevertheless, the recognition engineering pro- 
fession has been due great part the scientific problems solved 
the National Capital. has only been because the engineering 
ence this city has been overshadowed its executive and legislative 
environments that Washington’s importance respects engineering 
has not been better appreciated and understood. 

least four the Executive Departments, the Engineer, whether 
not this his title, directs the professional work many the 
leading bureaus. for the War and Navy Departments, the line 
separating the work the military and naval officer from that the 
engineer very indistinct. the design and mount gun, the 
laying out fortifications, the building docks, the construc- 
tion battleship, the transportation troops and supplies, and 
the management arsenals and naval stations, engineering executive 
ability high order required. 

Numerous excursions have been projected for your personal pleasure 
and professional profit. These trips are such varied nature that you 
will better realize the important part that devolves upon engineering 
the conduct administrative affairs. time will permit you 
make careful investigation, you will strikingly impressed with the 
fact that, far the future concerned, the estimation which 
engineering held the National Congress may determine the scope 
the influence which will exerted the profession throughout 
the country large. 

this city where many the most imposing buildings 
America can seen, and the design these edifices the product 
the mind engineer, for surely the architect can regarded 
engineering specialist. 

One the best appointed and most complete gun foundries the 
world will open your inspection, and one need have but cur- 
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sory knowledge the principles underlying the mechanic arts 
understand that the ordnance expert could accomplish little 
were not engineer. 

During your visit the Navy Yard you will shown the experi- 
mental basin model tank for determining many questions relating 
naval architecture and marine engineering. some respects this 
experimental tank unrivaled any the world. should 
incalculable benefit the study naval architecture and marine engi- 
neering, operated under the supervision the National Engineering 
Societies conjunction with naval experts. 

The various Executive Departments will also tell the engineering 
opportunities presented the profession, and the necessity for our 
members keep touch with the professional work done the 
Capital. The more time that given study the work these 
departments, the greater will appear the necessity for all the engineer- 
ing associations meet oftener convention this city. There 
wealth professional literature the libraries the various Execu- 
tive Departments that can only appreciated the resident mem- 
bers. Rare and valuable books have been collected with judgment 
and discretion, and these professional works are accessible every 
engineer. The technical libraries the National Capital are well 
indexed, and city ought the engineering student find more 
opportunities and encouragement for original research. 

The National Congress, its investigation hundreds bills that 
are introduced each session, calls for technical and engineering opin- 
ions that require high order professional intelligence answer. 
Probably the greatest tribute that could paid the work and worth 
the engineering profession lies the fact that, both Houses the 
Congress, the belief prevails that the report Board Engineers 
the carefully considered opinion experts integrity and efficiency. 

Heretofore, the engineering profession has labored under the im- 
pression that Washington was place where legal, medical, religious 
and political conventions should held, but.a city whose environ- 
ments were not assembling engineers. has been 
the material disadvantage the profession large that this opin- 
ion should prevail. The unrivaled press organizations that are 
existence this city give particular attention reporting the pro- 
ceedings all national associations. The professional treatises that 
will read the meeting, with the attendant discussions, will thus 


telegraphed daily and brought the attention the mem- 


bers the Society throughout the country. 

One the many beneficial results that will secured from your 
visit will the will direct the attention other engineer- 
ing associations the advantages doing work national char- 
acter. The scope and character the work the engineer will never 
receive the recognition that its due until the executive officers the 
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Government and the members the National Congress fully realize 
the amount study and practical experience that necessary fit one 
for professional engineering work. the various associa- 
tions will frequently meet here, and can assemble Engineering 
Congress Washington every ten years, will not long before the 
country will realize the scientific depth and breadth, well the 
vital import and universal scope, engineering work. study, 
preparation, experience and character are the factors 
requisite for national leadership, then engineering has claim high 
recognition bringing about national progress and prosperity. 

has been said that five elements are essential the performance 
great purposes: Time, place, opportunity, incentive, and the man. 
The Committee are congratulated having secured two the 

essential factors for successful convention. this period the 

year the city appears its best, for the atmospheric conditions are 

not only favorable professional work, but also for that broad obser- 

vation which should acquired every well-rounded professional 

man. also opportune time reason the fact that the 

National Congress session, and the Capital City filled with in- 

fluential personages from all parts the country. The character and 

nature your work should brought the attention such per- 

sons, since they are the ones who dominate national affairs. has 

been weakness upon the part the engineering profession tke 

past that the various associations have held their annual conventions 

places where has been impossible for the national feature our 
work brought into prominence. 

The engineer was dominant factor during the past hundred years, 
although was neither accorded the honor, nor received the rewards 
his achievements. highly probable that his influence will 

even greater the present century. the future there awaits him 
the recognition which his just due. With such incentives the 
recognition the world large for his professional achievements, 
and substantial rewards for the accomplishment great enterprises, 
can expected that men will come the front who will honor 
themselves and their profession, and render the world great service 
accomplishing engineering feats which will surpass those the 
last century. Gentlemen, welcome you. (Applause.) 

The will depart from the line marked out here, for The President 
the purpose introducing, before the history the Society read, 
our President, Mr. Robert Moore, who will address you. 

President, Am. Soc. E.—Mr. Chairman, taking 

the chair which you have called me, know express the sentiments 

every member the Society, well our guests, expressing 

thanks and appreciation for the words welcome and the deeds 

welcome which those words foreshadow, which you have heard. 

from those who have welcomed this morning, and cannot help 


| 
Be « 
4 
i 


Addresses 
(continued), 


Programme 


Convention. 


Letters. 


184 REPORT FULL THE BUSINESS MEETING. 


expressing very high appreciation the thoughtful skill which 
the gentleman has indicated the part the Committee fur- 
nishing us, who come from the cool summer resorts the middle 
West, brilliant example true home weather. And much 
this, has been indicated, makes feel home Washington. 
truly city which engineers may well feel proud, bearing 
does, the name one who was not only the father his country, but 
one whose name the city bears, and whom are also glad recog- 
nize fellow member our profession. We, therefore, citizens 
the United States, feel also citizens Washington, and 
sure that, after the addresses that have heard, will also feel that, 
for the time least, our home. Again wish express you 
our hearty appreciation and thanks for your welcome. (Applause.) 

The Board Direction has thought wise recognize the fact 
that this the semi-centennial the Society putting first the 
order exercises sketch the history this, our beloved Society, 
and therefore take pleasure calling the stand Mr. Charles 
Warren Hunt, who will give you brief outline the first fifty years 
the life the American Society Civil Engineers. (Applause.) 

Charles Warren Hunt, Am. E., then addressed the 
Convention the history the Society.* 

Gen. Past-President, Am. Soc. E.—Mr. 
President, have arrived the age when sympathize with old men, 
and discover from this very interesting address that one the 
original members the American Society Civil Engineers still 
living the City Mexico. seems that would proper 
that should send him telegram congratulation, and make 
that motion. 

The motion, being duly seconded and put vote, was unanimously 
carried, and the Secretary was instructed send telegram accord- 
ance therewith. 

The President then delivered the Annual 

The programme, think, everybody has seen, 
and, far the Secretary knows, that programme will carried out 
printed, except that there will few slight modifications which 
will mentioned members the Local Committee who are 
present. 

would like read one two letters. 


PHILADELPHIA, Pa., May 19th, 1902. 
Secretary, American Civil Engineers, 
Willard’s Hotel, Washington, 
Fifth Annual Meeting the American Section 
the International Association for Testing Materials will held 
the Hotel Traymore, Atlantic City, June 12th, 13th, 14th. Numerous 
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papers the physical and chemical properties the materials 
engineering will presented this meeting recognized author- 
ities, and certain features the Standard Specifications for Steel 
Rails adopted this Society will taken for further discussion. 
The Executive Committee desires extend cordial invitation 

the members the Committee Rails, and any other members 
the American Society Civil Engineers, interested these subjects, 

attend this meeting and participate freely the 
Copies the programme will gladly furnished application 

the Secretary. 

Very truly yours, 
Secretary.” 


C., May 19th, 1902. 
Secretary, American Society Civil Engineers, 
Washington, 

Capital Traction Company takes pleasure extending 
the members the American Society Civil Engineers, and their 
guests, attendance upon the Annual Convention, held this city 
during the four days, May 20th 23d, inclusive, free transportation 
over the lines its system, the only requirement being the wearing 
the official badge the Convention full view while the cars 
the company. 

Yours very truly, 


C., February 10th, 1902. 


Secretary, American Society Civil Engineers, 
West Fifty-seventh Street, 
York City. 

attention has been called the recent meeting 
this city the local membership the American Society Civil 
Engineers; also the proposed convention the Society held 
Washington May next, and has been suggested members 
the Society connected with the Geological Survey that opportunity 
should offered the visiting members during the convention 
inspect the different branches the Survey which may interest 
civil engineers. 

The geologic work, related mining; the topographic survey, 
its methods and maps; the engraving copper and printing from the 
stone maps colors; the hydrographic work, bearing upon the 
water resources the country, and methods stream measurement, 
are all features which will doubtless interest members the 
Society, and take pleasure offering such facilities inspection 
may seem best suited the occasion, may hereafter 
determined upon the Committee. 

Yours, with respect, 
Director.” 
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C., May 17th, 1902. 


Letters 
(continued) Secretary the American Society Civil Engineers, 


take pleasure sending you herewith five hundred 
copies the topographic map Washington and vicinity for 
distribution the members your Society your annual conven- 

Very respectfully, 


C., May 19th, 1902, 


Mr. CHARLES WARREN 
Secretary, American Society Civil Engineers. 

beg tender members your Society visiting 
Washington, well resident members, invitation visit the 
Capitol Building. will given the various heads 
departments, under supervision, extend members every 
courtesy within their power. will give great pleasure meet: 
personally any who desire call this office. 

truly yours, 
Woops, 
Supt., 


Cosmos 
C., May 20th, 1902. 


The New Willard Hotel, 

Washington, 


extend the courtesies the Club the members your Society dur- 
ing the time the present meeting. 

Yours very truly, 


COMMANDANT’S OFFICE, 
C., May 19th, 1902. 
for the invitation the guest 
the Society Civil Engineers this week. find the programme 
visit the Navy Yard, Wednesday afternoon, and for the 
ment the visitors have arranged put jacket 12-in. gun, 
about 2.30 that day. had intended this to-day, but post- 
poned Wednesday that members the Society might see it. 
yours, 


lution, but prior that want say that the Local Committee 
understands there may warmer weather this week, and, therefore, 
less suitable time coming put the jacket that gun. 
(Laughter. 

They need great deal heat, however, for that purpose. 
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member the Local Committee, beg offer the following 
resolution: 

the officers the Corps Engineers the United States Invitations. 
local officers—the local officers the Corps Engineers 
the United States Navy, the civil engineers the city, not members 
this Society, and the Washington Chapter the American Institute 
Architects, invited attend the meetings this Convention.” 

The resolution, being duly seconded, was carried unanimously. 

Davip Am. Soc. E.—The Secretary has read the 
letter the President the Traction Company. number have 
asked what lines the Traction Company operates. They operate the 
cars running Pennsylvania Avenue, out 14th Street, out 7th Street, 
and out the Zoological Park. There map the whole system 
the rear the hall. map the lines the Traction Com- 
pany are shown heavy dotted lines. wish further call your 
attention the excursion this afternoon Cabin John Bridge. The 
programmes are wrong, and you will look the head the list 
members you will find that says, the courtesy the 
Washington Traction Company.” should ‘‘the Washington 
Railway and Electric Company.” also says that the cars will 
waiting front the Ebbitt House. Now, the cars can’t wait, 
although says that they can, because there three-minute service 
the road, which they must maintain, but there will plenty 
cars there for all who want Cabin John Bridge, through the 
courtesy the Washington Railway and Electric Company. 

there something that may attraction for some you which 
not down the programme. The Engineers’ School and Battalion 
stationed Washington Barracks, and says the programme 
they will give you pontoon bridge-building drill Thursday morn- 
ing. addition that, wish state that every evening this 
week, except Thursday and Saturday, there will regular guard 
mounting, concert and parade, beginning five Guard 
mounting five o’clock sharp, concert, and then dress parade half- 
past five every evening, and would like see you down there. 
‘Take Pennsylvania Avenue cars and change Seventh Street. That 
you down the Post. 

Mr. Mr. Carll says free, but you take the other line 
Street and then change the corner 9th and Streets, that line 
will also take you down the gates the Post, going down 9th 
Street, and would very glad see any you. guard 
mounting five o’clock, band concert immediately after, and dress 
parade half-past five. The Secretary desires also say that, 
the Convention being unexpectedly large and the excursion unex- 
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Invitations pectedly popular, will have make slight change the excur- 

(continued). Thursday, this extent: Marshall Hall can only accommodate 
500 persons, that the tickets, which will include the dinner 
Thursday, will limited 500, and those who haven’t them may 
not get them, because there are only about 120 left. However, there 
will be, addition that, 200 tickets cents each, which will not 
include the dinner, but anyone getting 75-cent ticket will able 
buy lunch the boat. The boat large enough; simply the 
accommodations Marshall Hall for planked shad are limited. 


There being further business, the meeting was adjourned. 


BUSINESS MEETING. 


Business Wednesday, May 21st, 1902.—The meeting was called order at. 
eeting 


10.30 President Robert Moore the Chair; Chas. Warren Hunt, 
Secretary. 
this being the Annual Business Meet-. 
ing, very important meeting the affairs the Society, will 
Report Proceed business. The first thing the programme report 
the Committee, appointed the Niagara Convention, the desira- 
Practice bility action being taken for the protection engineers and the 
Engineering. 
public from incompetent practitioners. 


The Secretary read the report follows: 


REPORT THE COMMITTEE REGULATING THE 
PRACTICE ENGINEERING. 

The Committee authorized the last Annual Convention, and 
appointed the President, consider and report upon the advisa- 
bility and practicability regulating the practice Engineering, with 
the object excluding incompetent persons from practice, begs leave 
present the following report: 
the prosecution its work the Committee made effort 
collectinformation relating what has already been done, 
regulate the practice the profession this and other countries, 
and also learn, far practicable, what has been done other 
professions and some trades toward regulating their practice, and 
brief synopsis may interest. 

far the Committee advised, there exist laws the United 
q 


States regulating limiting the practice Engineering any its 
branches, with the exception the Architects’ law mentioned later. 
Efforts have been made few States secure the enactment such 
laws, but without success. 

Canada the subject has been agitated for number 
with the result that acts relating Civil Engineers have been 


| 


FULL THE BUSINESS MEETING. 189 


the Provinces Quebec and Manitoba. These acts are quite similar 
their essential requirements. The Quebec law, which was approved 
January 15th, 1898, after reciting the preamble the fact the 
incorporation the Canadian Society Civil Engineers, and declar- 
ing that desirable establish the qualifications necessary 
authorize persons practice Civil Engineers the Province, 
enacts that, after January 1899, person shall entitled use 
the title Civil Engineer practice the profession unless shall 
be, shall become, member the Canadian Society Civil Engi- 
neers. defines the qualifications necessary for admission the 
Society, and the conditions membership. board examiners 
constituted, consisting six persons, four whom shall named 
the Council the Society, and one each McGill University and 
Laval University. This Board shall meet least twice each year 
examine candidates who may apply for admission the Society 
either students corporate members. Those admitted 
students may be, after passing later prescribed examination, ad- 
mitted corporate members. either case the applicant must 
pay advance the examination the entrance fees the Society. 
Persons who pass the advanced examination receive diploma, and 
become, without further action the part the Society, corporate 
members. 

The act prescribes that by-law that may adopted the 
Society shall have force effect until approved the Lieutenant 
Governor the Province. The practical effect the law 
make corporate membership the Canadian Society Civil Engi- 
neers the condition upon which the profession may practiced 
the Province. Exception made the case persons authorized 
practice previous legislation. Persons not thus authorized prac- 
tice cannot recover before any court justice any sum money for 
civil services, and they are liable fine not exceeding 
$25 for assuming using the title Civil Engineer membership 
the Society. 

The Manitoba Act, approved March 19th, 1899, after referring more 
detail the organization and management the Canadian Society 
Civil Engineers, closes with section (17), follows: 

and after the day July, 1896, person shall entitled 
within this Province take use the name and title Civil Engi- 
near’ abbreviation thereof, either alone combination with 
any other word words, any name, title description implying 
that member the said Society Civil Engineers, act 
Engineer laying out, advising on, constructing superintending 
the construction any railway public work, any work upon 
which public money expended, the cost which shall exceed $500, 
unless such person member the Society hereby incorporated 
and registered such under the provisions this Act, unless 
duly qualified Civil Engineer, and entitled use the title Civil 
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[Society 


Engineer virtue some ‘statute force this Province, 
the authority some learning this Province having 


authority confer degrees Civil Engineering, unless has been 


practising Civil Engineer this Province the time the pass- 
ing this Act, unless member good standing some 
Institution Civil Engineers Great Britain and some 


National Society Civil Engineers good standing any foreign 
country.” 


will noted that while the leading provisions this Act are 
quite similar those the Quebec Act, somewhat more liberal, 
since exempts persons practicing Civil Engineering the time the 
act was passed, well members National Societies Civil Engi- 
neers, and those upon whom the degree Civil Engineer may con- 
ferred institutions learning. The Act provides penalty for its 
violation. Efforts have been made secure the passage similar 
law the Provincial Parliament the Province Ontario, but 
far without success, act very similar the Quebec Act having been 
rejected the last session the Parliament. 

These Canadian measures have not been force long enough 
afford practical test their value, particularly serious attempt 
has yet been made enforce them rigorously. seems felt that 
such enforcement must await the adoption similar legislation the 
other Provinces, and that they must, for the present, regarded 
little more than educational character. 

Mexico hasa system licensing Engineers that possesses, theory 
least, some meritorious features. the regular course intro- 
duction practice, all candidates for professional pursuits must take 
the prescribed course study the official Government schools, 
which are organized and conducted upon something like the same 
lines the military and naval academies West Point and Annapolis. 
Candidates for the profession Engineering must spend the last year 
the course study the field upon some public work course 
construction. The Government makes provision for this inserting 
all Government concessions and contracts clause requiring the 
concessionaries contractors provide for the reception these 
students upon their work, salary allowance sufficient for their 
support being provided the Government. The students must study 
the practical features the work with which they are connected, and 
must prepare drawings and reports upon the same, which they must 
present for their final examination the end the year. pass 
this examination successfully they receive their diploma, 
which authorizes them practice the profession any part Mexico. 
Persons, either native foreign, not graduates the Government 
schools, may granted similar titles practice, passing pre- 
scribed examination, among the requirements for which are knowl- 
edge the Spanish language, and the presentation drawings 
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works with which they have been connected. Graduates technical 
schools, other than those the Mexican Government, and members 
foreign engineering societies are entitled enter these examinations. 
The law does not, however, prohibit professional practice those, 
whether native foreign, who not possess Government titles 
licenses, but all plans, reports, which require the approval the 
all Government land surveys and all engineering docu- 
ments before the courts, must signed titled engineer. 
practice, however, stated quite usual for such work 
done untitled engineers who then secure the signature titled 
engineer, though may not have had any other connection with the 
work, may employed the untitled engineer some subor- 
dinate position. Whatever opinion may held the practical 
utility the system, undoubtedly confers upon the profession 
degree dignity and standing that would otherwise 
wanting. 

The Committee has not been able ascertain that any provision 
exists European countries for the licensing engineers for the 
regulation professional practice except far such regulation 
may brought about the civil service examinations force 
most these countries. governmental work the graduates 
technical schools are required perform certain duties, and 
they enjoy certain advantages, but restriction placed upon the 
general practice the profession any who may choose engage 
engineering work. 

Correspondence with engineers England, Germany and France 
indicates that their opinion legal regulation practice has been 
found necessary thought desirable. 

With the exception the Ministry, practice all the professions 
other than Engineering regulated law nearly all the States 
the United States, and, while cannot attempt into detail, 
may well refer general way what has been done these 
other professions. 

noteworthy fact that rule the most stringent measures 
and the highest standard requirements are found the older and 
more completely developed States, and that the standard prepara- 
tion and proficiency required, well the penalties prescribed for 


without proper authorization, have been advanced materially 


recent years. 


the Law, regulations governing admission the Bar are force 
all the States and Territories. The States New York and 
may taken examples the latest and most advanced require- 
ments that profession. 

New York, applicants for admission the Bar must undergo 
formal examination before Board constituted for the purpose. 
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addition general education, the applicant must satisfy the 
Board that has pursued the study Law for least three years, 
and must pass examination upon legal subjects selected the 
Board. Illinois, similar requirements are made good general 
education and three years’ study, and the examination covers all the 
leading branches the law. This severe that there 
are many failures pass, even graduates law schools. 

Attorneys from other States are admitted upon affidavit that the 
course study pursued them was equal that required the 
State, that they were regularly admitted the Bar, and that they 
have practiced two fuil years. 

the Medical profession there has been marked increase the 
requirements, though there great diversity those the different. 
States. New York requires candidate have general education 
equivalent good high-school course; have studied medicine not. 
less than four full school years least nine months each, including 
not less than four satisfactory courses least six months each 
four different calendar years medical college, resulting degree 
some foreign country. The candidate then examined anatomy, 
physiology, hygiene, chemistry, surgery, obstetrics, pathology and 
diagnosis, and therapeutics, including practice and materia medica. 
The fee for examination $25. The regulation admission prac- 
tice under the control the Regents the University, who appoint 
three State Examining Boards from lists furnished ‘by the three State 
medical societies, who conduct the examinations; but the Regents issue 
the licenses. Lilinois, the whole matter the hands the State 
Board Health. The requirements are somewhat similar those 
New York, including the four years medical study and the exam- 
ination. The penalty for practicing without license $100 for the 
first offence and $200 for each subsequent offence. 

Dentistry, license practice required nearly all the States, 
such licenses being generally issued those having diplomas from 
dental colleges, though twenty-three States require special examina- 
tion, even where the applicant possession diploma. 

Teachers the public schools must licensed all the States, 
and distinctive feature teachers’ licenses their classification 
with reference the proficiency and experience the applicant, 
that the grade license held teacher indicates the public the 
relative ability and standing its possessor. 

Architecture, efforts have been made number States 
secure legislation defining the duties and regulating the practice 
architecture, but, the present time, only three States—California, 
New Jersey and laws licensing architects. The Com- 
mittee informed that there much difference opinion among 
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architects the desirability such laws, and number States 
where the matter has been agitated the profession has been found 
almost equally divided for and against them. The Illinois law went 
into effect July Ist, 1897. unusual interest, Architecture 
branch Engineering, and the law and the examinations for which 
provides are framed along lines more less applicable other 
branches Engineering. The law has been operation long enough 
give some idea its practical working. may, therefore, 
interest give outline its provisions and the results far 
attained. The chief provisions are the following: 


Every practicing Architect must licensed. Any person prac- 
ticing Architecture profession July Ist, 1897, was, upon 
proof that fact, entitled license without examination his 
qnalifications. Other candidates for license must successfully pass 
very full examination, which occupies three days, two which are 
devoted written examinations and one planning and drawing. 
This examination has special reference the construction build- 
ings, the strength materials, the details construction, the super- 
vision work progress, and the application sanitary science 
building. 

The practicing Architeet must impress all plans, specifications, 
etc., issued from his office, with seal bearing his name and address. 
Contractors may prepare their own working drawings, for work they 
have contracted do, without violating the law. 

Any person who shall engaged the planning supervision 
the erection, enlargement alteration buildings for others, and 
constructed other persons than himself, shall regarded 
architect, within the provisions this act, and shall held 
comply with the same; but nothing contained this act shall prevent 
the draughtsmen, students, clerks works superintendents, and 
other employees those lawfully practicing architects, under 
license herein provided for, from acting under the instruction, con- 
trol supervision their employers; shall prevent the employ- 
ment superintendents buildings, paid the owners, from act- 
ing, under the control and direction licensed architect who has 
prepared the drawings and specifications for the building. The term 
building this act shall understood structure, consisting 
foundation, walls and roofs, with without the but noth- 
ing contained this act shall construed prevent any person, 
mechanic builder from making plans and specifications for, 
supervising the erection, enlargement alteration any building 
that constructed himself employees; nor shall civil 
engineer considered architect unless plans, designs 
supervises the erection buildings, which case shall subject 
all the provisions this act, and considered architect 

The examination fee $15, and the license fee $25. The license 
must renewed annually, for which the $5. Penalties $50 
$500 are provided for practicing without license. 


Regarding the practical results from the operation this law, Dr. 
Clifford Ricker, Professor Architecture the University 
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and President the State Board Examiners Architects, 
says: 


The general results the law have been decidedly advantageous 


the public, well the profession. Numerous shysters and 


incompetents have been driven out practice, especially Chicago 
and its vicinity, where considerable number men have been pros- 
ecuted and fined. The professional status the Architect has been 
very elevated, and the general public learning that there 
difference between the Architect and the contractor, and beware 
person attempting perform both services the same time. 
man should have interest the profits the erection 
building built under his direction and subject his approval, acting 
the expert advisor and agent the owner. Draughtsmen the 
larger offices have been restrained from practicing their own ac- 
count, unless they pass examinations and obtain license. The pro- 
fessional education and training necessary the successful practice 
Architecture has very materially increased during the existence the 
law. Nearly one-sixth the number architects licensed without 
examination have been replaced men who have passed the exam- 
inations now required. rate, may reasonably expected 
that incompetent men among those licensed without examination will 
have left the profession the end the next ten years, when all 
practicing architects will have either passed the examination possess 
equal preparation for the work. The professional standing for the 
architect should then equal that the lawyer the 

many the Trades,” guilds, this country the conditions 
under which persons may assume practice the art skill the 
trade have been quite effectively defined and regulated, but the Com- 
mittee cannot take this branch without encroaching too greatly 
upon the time the Convention. 

The arguments favor some effective measure prevent the 
practice quackery the profession and protect the from 
imposition are familiar all that unnecessary repeat and re- 
view them this report. There can doubt number 
among the reputable engineers now practice are earnestly favor 
regulation and restriction, not only the interest the profession, 
but for the protection and benefit the public. the other hand, 
the discussion the subject the last Convention, and since, discloses 
clearly the fact that large number engineers, among them some 
the leading members the profession, believe that such restrictive 
measures are not only unnecessary, but inexpedient and unwise. 

The members the Committee are not unanimous the opinion 
that desirable restrict engineering practice order exclude 
incompetents, even were possible secure satisfactory legislation 
accomplish that purpose. 

After careful study the matter all its bearings the Committee 
has arrived the conclusion that inexpedient for the Society 


take any action the matter, this time, only one its members 
inclining the opposite view. 
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Some the reasons that have led this conclusion are the follow- 
ing: 

Legislation intended regulate and control professional practice 
should substantially uniform character and application through- 
out the whole the United States. not within the province 
the National Government enact such legislation, could only 
secured through the independent action the several States. Expe- 
rience attempting obtain uniform legislation relating matters 
great importance society has demonstrated that very diffi- 
cult, not practically impossible, secure the enactment uniform 
laws even considerable number separate States, though the 
measures proposed may meet the approval the public, may 
least not seriously opposed any considerable number. 

quite improbable that the legislation necessary regulate 
engineering practice could secured the several States without 
the approval and active co-operation large majority the people, 
and the Committee does not believe would possible arouse 
such degree public interest the proposed legislation make 
its enactment possible. 

The two main arguments that have been advanced favor 
measure this character are that would beneficial the profes- 
sion, and that necessary for the protection the public. The fact 
that legislation designed for the protection any one class, how- 
ever large and important that class may be, would very certainly 
arouse opposition it, general principles, and this opposition 
would emphasized the hostility those whose personal inter- 
ests might affected thereby. might difficult convince that 
part the public who regard with suspicion any attempt restrict 
personal liberty that the members the profession, urging such 
measure, are actuated alone disinterested desire elevate the 
profession and protect the public, rather than less worthy mo- 
tives. whatever extent individual employers may imposed upon 
engineering quackery, the results not usually affect the commu- 
nity whole, and the public, therefore, does not take active 
interest the matter. this respect engineering different from 
the other professions which legal regulation has been generally 
adopted. Thus, the basis which restrictive legislation has been 
secured the practice Medicine, Pharmacy and Dentistry the 
police power the State protect life and health; the attorney is, 
theory least, officer the Court, and is, therefore, part 
the machinery for the administration justice; and the character and 
ability the public school teacher matter which every citizen 
interested and into which has right inquire. such 
broad and general basis can claimed for the profession, 
except, perhaps, the case engineers official public service, and 
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with regard these doubtful whether restrictive legislation can 
made apply elective officials, and there reason hope that 
the improvement and extension the Civil Service system will effect- 
ually exclude incompetent appointees. 

secure the enactment any laws the character contemplated 
would undoubtedly essential that the profession shall united 
its demand forthem. evident that present such unanimity 
does not exist. 

Granting that restrictive legislation could secured, and enforced, 
careful study the details necessary considered framing 
the terms the measure discloses the fact that very serious 
ties would met with attempting provide, the one hand, 
such definite conditions would make the enactment effective, but 
which would not, the other hand, restrictions the indi- 
vidual liberty the citizen. some respects the profession 
anomalous. precise and adequate definition Civil Engineer- 
ing has been proposed and accepted either the profession 
the public. The wide range and diverse nature the work 
the Engineer makes very difficult frame such definition, and 
not easy differentiate professional work from that which not 
professional, distinguish bet ween the function the professional 
engineer and that the skilled mechanic. Furthermore, the profes- 
sion Engineering divided into number more less distinct 
branches, each with its special line practice, and each having 
separate professional organization; but these branches are inti- 
mately connected with each other, they overlap each other 
practice, that would very difficult define clearly the line 
demarcation between them, and frame laws which would apply 
one without affecting the others. For this reason, for other, 
would very desirable that any legislative regulation should 
such general character embrace the whole field engineering. 
Such general legislation could not framed without very careful 
study existing conditions, and controlling facts and principles 
from the standpoint each department general profession, and 
its passage could not secured without the active co-operation 
the professional organizations the several divisions the profes- 
sion. With the exception the Architects, the other branches the 
profession, far, have shown active disposition take the 
matter legislative control professional practice, and the 
Committee the opinion that efforts obtain their co-operation 
the present time would fruitless. 

The application the Civil Service examinations candidates for 
professional positions National, State and Municipal service, will, 
time, render the existence special restrictive legislation less 
important these departments professional work. Much remains 
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done before these examinations shall entirely effective 
sifting out class incompetents who have heretofore been able 
obtain, through political other influence, positions for which they 
were unfitted. The testimony those whose experience makes their 
opinion value indicates what while the machinery the system, 
applied the technical classes, yet more less crude, quite 
satisfactory results are being obtained, and the hope justified that 
the service extended and perfected may render other measures 
unnecessary wherever applicable. 
The Committee therefore recommends that further action 
taken the matter the Society the present time. 
Respectfully submitted, 
this report? 
move that accepted and adopted. 
The motion, being duly seconded, was carried unanimously. 
Committee appointed the Annual Meeting January, 1902, report 
the method classifying applicants for membership and raising 


an 
the qualifications for the various grades. 
Prout, Am. E., read the report, follows: 


REPORT COMMITTEE CLASSIFICATION APPLI- 
CANTS FOR MEMBERSHIP AND RAISING THE 
STANDARD QUALIFICATIONS FOR 
MEMBERSHIP. 


the Annual Meeting the American Society Civil Engineers, 
held January 15th and 16th, 1902, the following resolutions were 
adopted: 

(1) Resolved, that the sense this meeting that the Board 
Direction shall have power classify applicants before their names 
appear any published list candidates; and further 

Resolved, that Committee appointed report amendment 
the Constitution which shall embody this idea, the next Annual 
Convention for consideration. 

(2) Resolved, that Committee appointed report the 
next Annual Convention upon raising the standard qualifications 
for the several grades membership.” 

The President the Society appointed the undersigned com- 
mittee report, under the provisions these resolutions, the 
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Annual Convention held May 20th, and that Committee has the 
honor report follows: 

(1) Under the present procedure the applicant for membership 
designates his application the grade membership into which 
wishes elected. not material consider now whether 
not the Constitution requires such designation. The practice 
established. His name goes out the Society the blue 
candidate for membership such grade. This also established 
practice, although apparently not necessary under the Constitution. 
Not less than days after the issue the ‘‘blue list” the Board 
considers each application, and may, its discretion, request the 
candidate consent re-classification; and finally may direct that 
the name ballot. 

(2) committee which reported the last Annual Meeting found 
that the last ten years candidates, who had been rejected the 
Society the secret ballot, have asked for reconsideration, and have 
been voted upon the signed ballot known pink ballot.” 
these 32, were elected and were defeated. These occurrences 
have caused some dissatisfaction with the present procedure, and the 
committee which reported the Annual Meeting thought probable 
that the candidates were classified the Board Direction, the 
number rejections would greatly diminished. 

(8) Those who have served the Board are well aware that is. 
often expedient and desirable ask candidate submit lower: 
classification, and sometimes accept higher classification. But. 
believed that many men would reluctant accept classifica- 
tion lower than the one which they have been rated their first. 
public appearance candidates, namely, the 
seems wise and politic that public rating candidates should 
made until the Board has decided the application each candi- 
date. But this decision cannot made until that information has 
been gathered, collect which the blue issued. 


The Board has ample power now classify candidates, 


its own discretion, decline pass candidate ballot any one 
grade; but the Constitution has been construed provide that the 
applicant shall himself designate the class which wishes 
elected transferred, and the official forms application have been 
made accordance with this reading the Constitution. 
Furthermore, the practice has been established printing the 


name the candidate the under the grade which he. 


has himself selected. 
(4) read the Constitution, all that asked for the first 


the resolutions under which were appointed may accomplished. 


under the Constitution now stands, namely: (a) The Board may 


classify candidates any stage proceeding, and, fact, 


it 
if 


= 
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classify them sooner later. The Board has now ample power 
direct that the ‘‘blue shall issued unclassified list 
candidates. This matter procedure governed consid- 
erations expediency. 

(5) But desirable and important that the applicants should 
know from the outset that the Board must eventually designate the 
class under which any candidate goes ballot; and that the Board 
should always have clearly mind its power and duty this respect. 
Further: 

necessary that the Board should collect information before 
classifying the candidate, and the most economical and efficient way 
that information appears send out the name the 
candidate preliminary list, the present ‘‘blue list.” But 
important and desirable that this preliminary list the candidate 
should appear merely candidate for election into the Society, 
for transfer, with indication the grade which aspires. 

Sections and this Report have expressed the opinion 
that the Board has now, (1st) ample power classify candidates; and, 
(2d) power issue the blue unclassified list. Yet, 
are informed that the Board has interpreted the Constitution 
restricting its power the second particular. 

(6) Therefore, order remove the idea that the blue list” 
must classified, least far concerns the two grades cor- 
porate membership, recommend the following amendments the 
Constitution: 

Amend Art. the Constitution, follows: 

Section first line, after the words as,” strike out the 
words ‘‘Member Associate” and insert the words ‘‘a Corpo- 
second line, after the word ‘‘to” strike out the words either 
grade Section Art. III, will then read, ‘‘An application for 
admission the Society Corporate Member, for transfer from 
any other grade Corporate Membership shall embody,” the rest 
the section standing now. 

Section third line, after the word strike out the 
words ‘‘in any grade,” and after the word strike out the 
words one grade twelfth line, for the word 
substitute the word ‘‘shall.” Section will then read 
follows: 

stated periods, determined the Board Direction, 
there shall issued, each member any grade, whose address 
known, list all new applications received for membership for 
transfer, which list shall dated and shall contain concise state- 
ment the record each applicant and the names the references 
the case Corporate Member, and endorsers the case Asso- 
ciate, Junior Fellow, with request that members transmit the 
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Board any information their possession which may affect the dis- 
position the applications. Not less than twenty days after the issue 
such list, the Board Direction shall consider these applications, 
together with any information regard the applicants that may 
have been received; may make further inquiries, deemed expedient; 
shall classify the applicant with his consent, and applications for 
Corporate Membership may direct ballot.” 

(7) While this report desired especially make clear the power 
and responsibility the Board the matters covered, suggest 
further that much weight should given the Board the infor- 
mation and opinion those who write concerning the qualifications 
the applicants. the nature things, the condensed and meager 
record experience can give but imperfect measure man’s 
character and ability; and may easily misleading. 

The second resolution under which are appointed directs 

report upon the standard qualifications for the several 
grades The qualifications described Art. seem 
all that judicious and expedient set forth the letter 
the law. Their severity must remain largely matter interpreta- 
tion the Board Direction. Member must years old; 
the Institution Civil Engineers (British) must 25. must 
have had years practice; the Institution must have had five 
the Society must have had responsible charge work 
for five years and must qualified design; the Institution 
shall actually engaged responsible situation. the grade 
Associate Member the Society requires years age, six years 
practice, and responsible charge; the Institution requires 
that the candidate shall years age and shall actually en- 
gaged design construction. quite apparent that the spe- 
cified qualifications are higher the Society than the Institution. 
also apparent that the phrases responsible and 
ified design well are capable broad range in- 
terpretation, but that they could not accurately defined the 
Constitution. Further, the most important qualifications for mem- 
bership are not matters education ability, but character; and 
character could specified written constitution only general 
terms. follows that, the end, the standard qualifications for 
membership must rest mainly the judgment the Board 
Direction. 

has been suggested that hereafter new member elected 
directly the grade Member; but that every Member required 
pass first through alower grade. does not seem expedient put such 
restriction the power the Board Direction. the Board 
charged with the specific duty classifying candidates before they 

are passed ballot may well rest there, for, has been pointed 
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out above, the standard qualifications comes back finally the 
judgment the Board. 
recommend change the qualitications for either grade 
now prescribed the Constitution. 
All which respectfully submitted, 
Chairman. 
Carson, 
Jas. ScHUYLER. 


subscribe the above report except the last paragraph which 
would make read follows: 
recommend change the qualifications for either grade 
corporate membership now prescribed the 


THE your pleasure, gentlemen, with regard Discussion 
this report? there objection, will received and filed, 
the question its adoption will left open. there any motion? 

reception the report simply files it. 
question the matter the report, should come dis- 
tinct motion, either adopt the amendments the Committee 
adopt other amendments. 

move that the report received and filed. 

The motion was duly seconded. 

would like ask whether there any motion neces- 
sary secure the adoption the amendments? 

suppose amendments the Constitution would 
have pass the regular routine. 

Constitution provides that amendment 
proposed certain number members, think five, shall pre- 
sented the next general meeting the Society for discussion. 
that general meeting does not amend the proposed amendment, must 
voted upon the Society large. understand it, this 
report the Society Committee, but, individual members 
the Society, amendment has been proposed. would therefore 
necessary, order comply with the Constitution, that the mem- 
bers the Committee, some other members the Society, should 
present the matter this proposed amendment the Constitution 

the regular form, although the Committee could that well 
else. 

Tue think the interpretation the Constitution 
the Secretary correct. Are there any remarks upon this motion, 
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which receive and file this report? not, those who are favor 
receiving and filing this report will signify saying 

The vote being taken, the President announced the motion carried. 

order, would like, this stage the proceedings, offer resolu- 
tion looking the amendment the Constitution, following some 
extent the line the report this Committee. the Secretary will 
kind enough read it, and order, will offer that reso- 
lution. 

The Secretary then read the resolution, follows: 


Resolved, That the Board Direction requested frame 
amendment the Constitution which shall away with the secret 
letter-ballot now used the election corporate members, and sub- 
stitute therefor open signed ballot.” 


The motion was seconded Boller, Am. Soe. 

Mr. not wish detain the Society this moment 
discussion the resolution which before the Society, but 
want, however, say this: course, wouldn’t have offered the 
resolution didn’t approve it, and approval based upon ex- 
perience, which excellent teacher, and that experience one had 
amember the Board Direction for eight years. course 
would very glad hear the resolution discussed, and after that 
would have something say the subject. 

Chair would call attention the first section 
the article amendments, which says: 


amendments this Constitution must reduced 
writing and signed not less than five Corporate Members, and 
submitted and acted upon follows.” 


Now, the point whether the Board Direction can submit 
amendment except individuals, and seems that the cor- 
rect interpretation the Constitution, that they cannot, their 
official capacity, submit amendments but that must done indi- 
viduals, indicated this article. 

call attention the fact that this resolution 
requests the Board Direction frame amendment only, and 
necessarily would have before the Society another meet- 
ing. know whether that would make any difference your 
ruling not. 

Mr. you rule that the resolution not proper 
shape, will withdraw and put proper shape. 

the Chair understands the resolution, 
means that the Board should present the amendments. only 
frame them, presume there objection it. 

reason the resolution drawn this shape 
this: subject that comes before the Board Direction, and they 
are very familiar withthe subject, more sothan any other members the 
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Society, and seemed not improper that they should called 
upon put the amendment proper shape for submission the 
Society. The members the Board Direction are members the 
Society, and, understand, the Constitution permits any members 
the Society, whether they belong the Board Direction 
otherwise, submit amendments that may incorporated the 
Constitution the proper way, that the Constitution does not seem 
disqualify the Board Direction members the Society 
from taking any action that any other members the Society might 
take. 

would give precedent the presentation such amendment 
which would misunderstood great many members. would 
equivalent the Board Direction that the 
Constitution amended proposed. 

appears like effort give official sanction the ideas 
few members preliminary their being presented the whole Society, 
which not accordance with the spirit the Society the 
Constitution. the gentlemen who desire this amendment will 
present proper shape, the matter can brought before the 
Society the action individuals desiring the amendment, and not 
the official action the Board Direction asking for amendment 
the Constitution, which they may may not approve of. This would 
require them present amendment which they might not 
approve, but they have got present that amendment under that reso- 
lution. isn’t their business it, and isn’t proper should 
done that way. 

some remarks the general direction which Mr. Croes’ remarks 
tend, that this motion instructs the Board; does not leave them any 
discretion the purpose the motion have signed ballots. 
have not thought much some others and the gentleman him- 
self, but does not strike favorably, for this reason, that the Board 
finds to-day the greatest difficulty obtaining evidence against appli- 
cants although correspondence supposed every case confi- 
dential. People will not sign letters and send them in, confi- 
dentially, the Board. such the case, think will much 
more difficult persuade members sign against applicants 
open ballot, and that way throw open the doors and will prob- 
ably let great many objectionable candidates. has been pro- 
posed that the election shall placed entirely the hands the 
Board. Nobody knows the difficulty such proposition better than 
the members who have acted the Board. very difficult prop- 
osition, the proper election our membership to-day, and the present 
agitation arises from the fact that almost anyone can get through 
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Discussion the pink ballot. would much easier for them get 


Proposed 
Amendment 


through the proposed amendment. There another objection the 
present system, which that there great deal blackballing; one 
member will blackball whole list. think the objections the 
present system, although they are serious objections, are less than 
those the system proposed. 

requesting the President the Society appoint Committee 
members present put this thing proper shape? want see 
through, and want get before the Society proper way. 
Would proper for move for the President appoint 
Committee the members present, any others may think 
proper? 

question whether could better than the members who would 
offer such action; but that wouldn’t the legality it. 

Mr. would open the same objection which 
made this present amendment the Constitution, which pre- 
sented the Committee under the instruction the Annual Meeting. 
has been ruled that that report the Committee reporting 
amendment not—— 

Mr. interrupt for one moment? 

Mr. Croes’ permission. 

Mr. withdraw the resolution. 

Mr. have nothing more say then regarding that reso- 
lution, but would like call attention the fact, not too late 
reverse the ruling the Chair that matter, that this Committee 
was appointed make report the method classifying appli- 
cants for membership, and they have made that report, and the ruling 
made that not the offering amendment. 

think that correct. That amendment may 
offered five individuals. 

Mr. Committee appointed report amend- 
ment, isn’t the presentation that report the offering the amend- 
ment the individuals composing that Committee? 

Mr. President, the second resolution reads that 
Committee appointed report amendment the Constitution. 
Now, our Committee considers that have complied with our in- 
structions report amendment the Constitution. 
must now resolve ourselves into seven individuals and put the 
amendment another form rather nice question. 

Mr. amendment the Constitution have 
offered regular meeting? 

—No, sir. 
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Mr. the Committee anybody else put their names 
that and offer it? 

reads: 

amendments this Constitution must reduced 
writing and signed not less than five Corporate Members, and 
submitted and acted upon follows: 

presented the Secretary before the first 
Wednesday November shall sent letter the several Cor- 
porate Members the Society least twenty-five days previous 
the Annual Meeting. Such amendments shall order for dis- 
cussion such Annual Meeting, and may amended any manner 
pertinent the original amendments majority vote the 
Annual Meeting, and amended, shall voted upon letter- 
ballot form amended the Annual Meeting; not amended, 
they shall voted upon letter-ballot submitted. 


will not read the rest it, but seems this exclusive 
any other method submitting amendments. 

Mr. President, the fourth section this article says 
that after discussion proposed amendment, either the 
general meetings the Society, the meeting shall decide 
majority vote, may refer the amendment committee for further 
consideration, which committee shall report the next general 
meeting. 

Now seems that that precisely the procedure that has 
been taken, this stage. This was discussed the last meeting. 
was referred the Committee. Now, which committee shall report 
the next general meeting,” which have done this morning. 
the amendment shall voted upon hereinbefore 
provided.” Now, have got that stage, seems me, the 
stage hereinbefore provided, whatever that may be. 

would like ask the speaker when was that the 
amendment took the first step. 

Mr. January, the Annual Meeting. 

was present the meeting, but not recollect it. 

Mr. whenever the discussion came up. 

Secretary, when was the amendment now pre- 
sented report passed through its first stage and presented the 

has never gone through any stage. 

Henry Am. Soc. E.—Mr. President, pardon 
for intruding into this discussion, but would like ask the 
President what the question is. 

question, understand it, whether the 
recommendations this Committee constitute proposed amendment 
within the meaning the Constitution. 


= 
. 


Discussion 


Proposed 


206 REPORT FULL THE BUSINESS MEETING. 


Mr. thought the report the Committee had been 


Amendment disposed of, and another matter was brought up, and that resolution 


(continued). 


was withdrawn. entirely different matter. 

Tue report was received and filed, but that left 
open any further action upon the same subject, and Mr. Prout raises 
the question whether this proposed amendment, proposed 
the form already indicated the Constitution. 

Tue President, there was amendment the 
Constitution proposed due form last fall, and came before the 
Annual Meeting, January, and the action that meeting—rather, 
not the action that meeting, but the action under the Constitution, 
required that the amendment should ballot unless amended 
the Annual Meeting. The Annual Meeting did not amend that 
amendment, and went ballot and was defeated. that meeting 
this matter came anew, and Committee was formed and instructed 
report this matter. was not amendment which had been 
duly presented the Society. 

view that state facts the Chair thinks 
that this needs proposed original measure. 

Am. Soc. E.—Mr. President, would suggest 
that Col. Prout, the Chairman that Committee, secure four other 
good men sign well-worded amendment, and have presented 
this meeting. that would simplify the matter, and 
then can put out proposed amendment. has nothing 
with the reception his report. 

course not. The report received; and 
course that amendment need not made this meeting. can- 
not acted upon amendment the Constitution this 
meeting, although discussion the general subject open. 

Mr. does seem that whether further consideration 
involves amendment not, the matter referred the Committee 
for further consideration, which the Committee shall report the 
next general meeting, whereupon the amendment shall voted upon 
hereinbefore provided. 

question fact, stated the Secretary, 
without contradiction, far know, that amendment this 
general subject has been submitted ballot and defeated, that an- 
other amendment upon the same general subject proposed sug- 
gested this Committee, and that does not become proposed 
amendment within the meaning the Constitution unless signed 
five members and submitted that form. 

move that this Committee continued, present 
the proposed amendment the Constitution due legal form the 
Society. 

The motion was duly seconded. 
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that motion constitutional? 

Chair sees reason rule otherwise. 

Am. Soc. E.—I should judge, from being 
attentive listener, that that motion unconstitutional. 
way present the proposition. sympathies are with the speaker 
who suggested the Chair that there question before the 
meeting. Now, there not question before the meeting. 
there is, should like have put; not, should like pass 
something new. 

motion last made, think, proper one. 
think this Committee can take steps have properly presented 
the Society, and that motion now before the house. 

think unnecessary step. The Constitution has provided 
the means which any set five members can bring their wishes 
before the Society and have them acted upon the whole Society. 
does not seem competent meeting take the initiative 
and instruct the Committee something. The meeting not prop- 
erly body which can present the amendments. think waste 
time this. has got done and signed five individuals, 
and does not require this action. 

Mr. President, there motion before 
the house? 

motion before the house, which the 
stenographer will read. 

like amend that motion read that this Society accept the amend- 
ment the Constitution presented writing and signed this 
Committee formal amendment the Constitution through 
its usual course. 

Mr. hope that the amendment and the motion 
which applies, both, will not prevail. the Mr. Croes 
has spoken about, only inanother form. giving official sanction, 
and the sanction the Society, were, petition that going 
signed five members. Now, why can’t these five members act 
without this spur from the meeting? The Constitution says must 
done that way, and, must done that way, should not 
and probably cannot done any other way. 

was duly moved, seconded and carried that the matter laid 
upon the table. 

report the time and place for holding the 
next Convention the next order business. 


Tue President, answer the usual circular Convention. 


which has been sent out, the members the Society have replied 
follows: 
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New May 19th, 1902. 


beg report the result the ballot Time and Place for 
Holding the Annual Convention 1903, follows 
Total number votes received for Place (to May 19th, 1902), 306. 


Distributed follows: 


Mackinaw Island............ 
New Orleans, La........ Old Point Comfort, Va....... 
Some point the Great Lakes...... 


The following places received votes each: 


Atlantic City, 
Montreal, Canada. 
Minneapolis, Minn. 


Saratoga, 
Cincinnati, Ohio. 
Niagara Falls, 


Atlanta, Ga. 
The following places received vote each: 


Albany, 

Lake Champlain, 
Lakewood, 

Bar Harbor, Me. 

Nantasket Beach, Mass. 

Kansas City, Mo. 

Alexandria Bay, 
Richmond, Va. 

Yellowstone National Park, Wyo. 
Tampa, Fla. 

Norfolk, Va. 

Sydney, Cape Breton, Nova Scotia. 
Duluth, Minn. 

Hancock, Mich. 


Dallas, Tex. 

Coney Island, 
Milwaukee, Wis. 
Quebec, Canada. 

White Sulphur Springs, Va. 
Halifax, Nova Scotia. 
Lake George, 
Buffalo, 

Eureka Springs, Ark. 
Charleston, 

San Juan, Porto Rico. 
Thousand Islands, 
Katerskill, 

Some Canadian point. 


[Society 


number ballots received Time for next Convention, 270. 


No. 

votes 


No. 

votes. 


During Exposition St. Louis 


the foregoing list was compiled, more than 300 postal cards 
favor Cleveland, Ohio, have been received. 
Respectfully submitted. 


ag 


the Society has been convention Washington, favor 
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Mr. President, this report was written before leaving New York. 
the arrival the special train Washington, the Secretary re- 
ceived stack postal cards, all which were votes for holding the 
convention Cleveland. Some them were reconsiderations 
votes already received and referred this report. has been im- 
possible classify those give accurate statement the 
ballots received, but there have been more than 300 votes, received 


holding the next convention Cleveland. (Applause.) 
Am. E.—I think the Secretary has some 


Letters 
invitations from Cleveland the convention which should like Regarding 
Time and Place 
have read. next 
‘0 


Mr. from Cleveland. don’t care anything 
about the other places. 


Secretary will read them. 
The Secretary read the following letters from Cleveland: 


CLEVELAND, May 15th, 1902. 
The American Society Civil Engineers, 
Willard Hotel, 
Washington, 

GENTLEMEN,—As Mayor the City Cleveland, cordially in- 
vite your Association hold its next convention Cleveland. [am 
sure Cleveland will proud the honor and will put forth every 
effort make your visit pleasant one. 

Yours very truly, 


Tom 


Mayor.” 
Mr. CHARLES WARREN 


Secretary, 
Washington, 


CLEVELAND, Onto, May 19th, 1902. 
Secretary, American Society Civil Engineers, 
Washington, 
behalf the business men Cleveland, the Board 
Directors the Cleveland Chamber Commerce extends your 
Society very cordial invitation hold its summer meeting 1903 
Cleveland. The directors are confident that your delegates would 
thoroughly enjoy the time spent Cleveland, and sincerely hoped 
that the city may honored acceptance this invitation. 
order the Board Directors the Cleveland Chamber 
Commerce. 
CLEVELAND, 19th May, 1902. 
Members the Am. Soc. 


with great pleasure that hand you here- 
with the invitation the Cleveland Chamber Commerce for your 
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summer meeting 1903. trust that Cleveland’s invitation will 
favorably considered and that shall again have the pleasure 
receiving the Forest City the delegates your noted Society, which 
has not favored twenty-three years. 
Wishing you every success, remain, respectfully, 
ABRAHAM STEARN, 


cast for St. Louis were largely the supposition that the Exposition 
would held there 1903. Matters pending Congress now look 
postponement until 1904, and that time hope see the 
Society St. Louis. 

also have some letters from another point. Shall 
read them? 

THE PRESIDENT.— Yes. 

The Secretary then read the following letters from Birmingham, 


June 19th, 1902. 
American Society Civil Engineers, 
Willard House, Washington, 


Mayor and Aldermen and the Commercial Club 
this city have passed resolutions asking that the members your 
organization use their influence have your next annual meeting 
1903 held Birmingham. 

Owing the great developments that have been made during the 
past few years industrial and engineering matters and the remark- 
able geological formation this section, think that have many 
matters that would interest you. 

extending this invitation your association, feel assured 
saying that the hotel accommodations will ample, and that large 
sufficient which hold your meetings will fur- 
nished. 

chief executive this city, Ihave appointed Col. Mont- 
gomery this city and other representatives from this district use 
their utmost efforts secure your next convention 1903. 

accept this invitation come here, most heartily 
assure you that cordial welcome will given and old fashioned 
Southern hospitality extended you. 

Yours truly, 
Mayor.” 


May 17th, 1902. 


Secretary American Society Civil Engineers, 
Washington, 

ing held yesterday, passed resolution most cordially inviting the 
American Society Civil Engineers hold its Convention for the 
year 1903 the City Birmingham. 
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city and district have made such wonderful progress the 
last decade that feel sure that there are many things here which 
will interest the members your body, and would everything 
our power make your stay here pleasant and agreeable. 

Very respectfully yours, 


May 19th, 1902. 


Washington, 


meeting the B’gham Section the Engr. Ass’n 
the South, the Secty. was directed extend cordial invitation 
the American Civil Engrs. hold their 1903 annual meeting 
Birmingham, Ala., and assure you that hospitable greeting will 
tendered and every assistance given the members this Ass’n 
make your visit interesting one. 


Montgomery was appointed urge the acceptance 
this invitation, being member believe the American 
Yours very truly, 

the subject open for your action. 

Harrop, Past-President, Am. Soc. E.—I move that 
the whole subject referred the Board Direction. Convention. 

The motion was duly seconded. 

THE there any remarks? 

Board Direction very much overworked. They great deal 
work for the Society, and this something which the Society 
can decide for itself here this meeting and not refer the 
Board Direction. have invitations, both very cordial ones, 
from Cleveland and Birmingham. cannot accept either one 
those, for accept one the other will certainly feel hurt. 
very much like making choice between two maidens, and 
taking one when you want them both. You can’t have both. 
propose suggest place which will relieve the necessity 
choice between those two, one which has not sent formal invita- 
tion, because they were little modest and hardly would expect 
honored visit this Society the locality which shall mention. 
were told yesterday the gentlemen who graciously the 
Society that the engineers America had accomplished about every- 
thing there was, real and tangible, engineering science and skill. 
They did not tell us, however, all the beautiful things which the 
engineer requires mix with his real work. There point 
North Carolina which will inspire the gentlemen, members this 
Society, with the broadest idea the beautiful, the truly lovable, and 
would adopt the beauties our profession must study 
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the beautiful, and the one place east the Rocky Mountains 
which the United States Government has been able find which 
any degree would rival the Yellowstone Park North Carolina. 
There all the beauties Nature are seen from the porticos the 
Battery Park Hotel. That hotel just sufficient size 
date the entire party that would attend the convention the Society. 
The proprietor some time June will, sure—in fact, has 
told would—turn over the entire hotel this organization, 
can all there together, ourselves, our wives and our sweethearts, 
boys and girls all together, where can delightful time. Large 
halls hold the business sessions, large dance halls, refreshments, 
and forth. They would give all the entertainment 
don’t want accept too much hospitality. engineers, are used 
being pulled around, and don’t care pulled St. Louis 
and thence from place place. like full man, does not want 
too much meat, wants something drink. Asheville, can 
have the drink. There are mountains all around. There the most 
magnificent piece railroad building east the Rocky Mountains, 
which you would enjoy passing, and when you reach Asheville—I 
can’t describe the But arose propose that this com- 
mittee to-day relieved this work, and that just now this meeting 
select Asheville for the Convention the month June. move, 
amend the motion, that Asheville selected the place 
the month June, 1903. 

The motion was duly seconded. 

would like second that motion, particularly 
wandering around through the members who are here now you find 
many who are speaking Cape May. Cape May didn’t have 
any engineering features show us, but were all one hotel 
together, and there were friendships formed there; and Asheville 
place finely located, beautiful place, and Mr. Ludlow says 
delightful place, and the hotel entirely capable accommodating the 
Society. 

rising vote being taken the amendment, the Secretary an- 
nounced the vote for and against. 

action now comes upon the motion 
amended. 

amendment. The original motion 
becomes now that this Society shall hold its next Convention Ashe- 
ville. That now open for discussion. 

Mr. President, would like say with the 
majority favor going Asheville, but hesitate very much about 
making precedent this kind which gifted orator can stampede 
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the Convention. (Applause.) know what that National 
politics. 

Mr. object any comparison with Mr. Bryan. 

Mr. believe those remarks were taken down, and know 
that they will considered the Board. have every faith the 
conservative action the Board. strongly Asheville, 
but hope will not carry this motion the present time. 

Mr. move that the matter referred the Board 
Direction, with the statement the sense this meeting that the 
Convention held Asheville. 

THE you move that amendment? 

Mr. 

The amendment was duly seconded. 

amendment has been proposed, that the 
wording changed, that the sense this meeting that the next 
Convention held Asheville. open for discussion. 

Mr. the fact that the Board has the authority 
fix the time and place, only done through the action the 
Convention? 

done through the action the Society. 

Mr. understand the effect the motion the 
gentleman who has just spoken is, that this matter referred the 
Board with the power fix the time and place, being the sense 
this meeting that the Convention held Asheville; that the 
proposition? 

will the effect it; that referred, 
with the statement that the sense this meeting that held 
Asheville. 

Mr. amendment accepted. 

motion then stands that this matter 
referred the Board Direction, being the sense this meeting 
that the next Convention should held Asheville. 

Mr. point being that the meeting has already 
amended the original motion, and therefore the original mover has 
more control it, accept refuse the amendment. The meeting 
the only one amend that motion. 

Tue should like have definite ruling, for the pur- 
pose our record what did happen about this Asheville resolu- 
tion. The resolution was passed that the next Convention should 
Asheville, North Carolina. 

was amendment pending motion, and 
that left the original motion put, and, pending the consideration 
the original motion amended, Mr. Croes’ motion made that 
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referred the Board Direction with the statement that the 
sense this meeting that held Asheville, and that the 
nature amendment the original motion. 

Am. Soc. E.—Mr. President, believe 
original motion has been put and two successive amendments have 
been made. Now, make the motion for the previous question, the 
whole thing will come the original motion. therefore move the 
previous question. 

will direct the gentleman that the original 
amendment has not been put. 

Mr. will cut off the two amendments; the motion 
make is, that the previous question put. 

Tue Chair hears call for the previous question. 

amendment now pending before the Society, and regard the 
motion under consideration. seems that while there 
doubt that there large sentiment this room favor meeting 
Asheville, which fully concur, might not right tie 
the Board Direction the passage this resolution the pro- 
posed amended form. Something might turn up, before the time 
comes for setting the Convention, which may lead more suitable 
choice elsewhere. therefore feel that might better simply 
refer this whole matter the Board Direction without any instruc- 
tions, they knowing fully the sentiment which has been expressed here, 
and myself, feel that the Board Direction would take all due cog- 
nizance that sentiment and the same time would free make 
other arrangements, if, for any reason, should desirable. 

Mr. want add merely one more remark agreement 


with the last speaker. Personally, Iam very much favor Ashe- 


ville. same time not like see these precedents over- 
ruled, and those who were present the Convention Niagara 
will recall that there was similar discussion our coming 
Washington, and the matter was withdrawn and was left the 
Board Direction without instructions. think admirable 
plan, and hope that the members this Convention voting may see 
their way vote with view leaving the whole matter the Board 
Direction without instructions. (Applause.) 

Mr. appears that the sense the meeting has been 
expressed, and Asheville already selected. course, the gentlemen 
who did not vote for Asheville have mind some other place, and they 
would like leave the situation that Asheville may side-tracked. 
pretty hard proposition, but myself not care see any 
precedent broken that way. the Board Direction, they 
prefer perform these functions, should allowed doso. 
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want run counter their wishes. the gentleman who made the 
last amendment will simply make one change, think those who didn’t 
vote for Asheville will adopt this proposition, that the matter 
referred the Board Direction without instructions, that the 
unanimous wish this meeting assembled. (Laughter and applause.) 

motion upon Mr. Croes’ amendment that 
this matter the holding the Annual Convention referred the 
Board Direction, with the statement that the sense this 
meeting that shall held Asheville. Those who are favor 
that amendment will signify saying 

The ‘‘ayes” having voted, the Chair announced the motion carried. 

Mr. the ‘‘noes” get chance? When the 
understand that these are instructions the Board Direction they 
will all vote it. 

error, and now for the Mr. Croes’ amendment that 
referred the Board Direction, with the statement that 
the sense this meeting that held Asheville. will have 
ask those favor stand and counted. 

Mr. think there area number who don’t understand this. 

then the meeting counted. 

vote being taken, was announced favor and 
against. 

motion now stands amended Mr. Croes’ 
motion, and before the house. 

The motion was put vote and carried. 

Tue directed the Board Direction report Special 
that the Board recommends that the Special Committee Analysis 
and Steel, sub-committee the American Society Civil Iron and 
neers, the International Committee Standards for the Analysis 
Iron and Steel, which Professor Langley Chairman, 
discharged. 

motion the above effect, being duly seconded, was carried, and 
the President declared the Committee discharged. 

Board recommends that the Special 


The motion, being duly seconded, was carried, and the President 
announced the Committee discharged. 
Mr. want call attention one little omission 
which seems should corrected, reviewing the proceeding 
this question referring the matter the Board Direction. 
have amended the motion, but have not yet adopted the motion 
amended. 
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railroad representative here who has viséd 
the certificates tells that the members the Society should 
bunches ten fifteen, even five, the station get their 
tickets the certificate plan for the return, they probably would 
lose several trains before they could purchase them, and that there- 
fore necessary for them attend the purchase return 
tickets early possible the day departure, and that the best 
places handle that business are the uptown ticket offices the 
neighborhood the Treasury Department. 

you leave early the morning. 

Adjourned. 


EXCURSIONS AND ENTERTAINMENTS DURING THE 
THIRTY-FOURTH ANNUAL CONVENTION. 


The arrangements for the Convention were the hands the fol- 
lowing Committees: 


Commitlee the Board Direction. 


Chairman. 


Local 


Chairman. 


the courtesy the Pennsylvania Railroad special train was 
made for members the Society and their guests, torun from New 
York Washington. This train left Jersey City 1.14 Mon- 
day, May 19th, made stops Newark, Trenton, Philadelphia and Balti- 
more, and arrived Washington 6.10 

The Pennsylvania Railroad made special rate single fare for 
the trip Washington and return. arrangement with the Trunk 
Line Passenger Association, rate one and one-third fare 
for all who attended the Convention. 


the afternoon Tuesday, May 20th, through the courtesy 
the Washington Railway and Electric Company, large party mem- 
bers and guests made excursion Cabin John Bridge, the return 
trip being made way Chevy Chase. 
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The illustrated talks, descriptive various engineering features 
Washington and vicinity, delivered several the local members, 
the evening Tuesday, May 20th, formed one the most 
interesting and instructive features the Convention. 

Wednesday, May 9.45 m., the members the Society 
were received the White House the President the United 
States. 

During the afternoon Wednesday, May large party 
members and guests. visited the Washington Navy Yard, where every 
opportunity for inspecting the gun factory, towing tank and apparatus 
for testing ship models was furnished. During the visit jacket was 
shrunk 12-in. gun. 

Thursday, May 22d, party about 600 members and guests 
visited the Washington Barracks and witnessed exhibition pon- 
bridge building the Engineers’ School and Battalion. 

Immediately thereafter the party boarded the Steamer Macalester 
and sailed down the Potomac Fort Washington, where the operation 
the 10-in..guns disappearing carriages was described, and gun 
fired. Again taking the steamer, the party proceeded Marshall 
Hall, where planked-shad dinner was served. 

After dinner, Mt. Vernon was visited. After inspecting the house 
and grounds, the party listened interesting address George 
Washington Surveyor and Civil Engineer, Herbert Wilson, 
Am. Soc. The party reached Washington 5.30 

the evening, commencing 9.30 informal dance the 
ballroom the Willard was enjoyed large number. 

Friday, May 23d, parties were conducted the local members 
number points engineering and general interest. among 
them being the Capitol, Library Congress, Washington Monument, 
National Museum, Geological Survey, Coast Survey, War Department, 
National Cemetery, 

Upon the invitation the Trustees the Corcoran Gallery Art 
reception was held the Gallery the evening from 11. 
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THE ATTENDANCE THE THIRTY-FOURTH ANNUAL 


CONVENTION. 
The following 343 members were attendance: 
Abbott, Washington, D.C. David S..... Washington, 
Abert, Washington, D.C. Carter, Richmond, Va. 
Ackermann, R..... New York William J... .Cleveland, Ohio 
Adams, Raymond E., Catt, George W....... New York City 
Washington, D.C. Chambers, T....Philadelphia, Pa. 
Pittsburg, Pa. Chapin, Canton, Obio 
Allen, Henry Syracuse, Chester, N.......... Pittsburg, Pa.. 
Allen, Kenneth.......Baltimore, Md. Clark, V......... Philadelphia, 
Allen, William A....... Maurer, N.J. Codwise, Edward B..Kingston, 
Andrews, Horace...... Albany, R....... Brooklyn, 
Asserson, Brooklyn, Coffin, Amory......... New York City 
Aus, Gunwald...... .New York City Cohen, Mendes....... Baltimore, Md.. 
Corthell, B.........New York City 
Babb, Washington, Craighill, William P., 
Baldwin, Bayonne, Crane, Albert S., 
Barnsley, George T....Oakmont, Pa. Sault Ste. Marie, Ont., Canada. 
Bates, Onward......... Chicago, Creuzbaur, W...... New York City 
Belknap, W.E........ New York City New York City 
Benzenberg, H...Milwaukee, Wis. Cummings, Robert Pa. 
Bergengren, F....... Harrisburg, Pa. 
Washington, D.C. Dalrymple, W..Jamestown, Y.. 
Berthelet, Milwaukee, Wis. Darrach, Ridley Park, 
Biddle, John..... Washington, D.C. Davis, Arthur P...Washington, 
Black, William M..Washington, D.C. Charles........ Allegheny, Pa. 
New York City Davis, Harold..... Washington, 
Bolton, Channing M......... Rio, Va. Dean, Luther........ Taunton, 
Bouscaren, G....... Cincinnati, Ohio Deans, ....Phcenixville, Pa. 


Breithaupt, H., 
Berlin, Ont., Canada 


Brendlinger, F...... Narberth, Pa. 
Bryson, Andrew........ Reading, Pa. 
Buchholz, W.......New York City 
Burr, Edward..... Washington, 


Drake, ....New Bedford, Mass.. 
Dunham, F.......New York City. 
Alexandria, Va. 


Easby, Ward....Philadelphia, Pa. 
Ellis, John W...... Woonsocket, 
Endicott, Mordecai T., 

Washington, 
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Engle, Cincinnati, Ohio 
Erlandsen, New York City 
Evans, New York City 


Fiebeger, J... .West Point, 
Fisher, Edwin A... Rochester, 
Flad, Edward........ St. Louis, Mo. 
Flynn, Benjamin H..Columbus, Ohio 
Folwell, Prescott ..... Easton, Pa. 
Francis, Charles.... Davenport, Iowa 


George W..... New York City 
Fuller, William B.... Paterson, 


Gartensteig, Charles. .New York City 


Gates, Christopher ..Toledo, Ohio 
William ..... Tenn. 
Gifford, George New York City 


Goad, ..Montreal, Que., Canada 
B., 
Croton-on-Hudson, 
M....... Worcester, Mass, 
Gowen, Charles S....Ossining, 
Graham, ....... Baltimore, Md. 
Grantham, Herbert T., 
Philadelphia, Pa. 
Green, Bernard D.C. 
Charles Arbor, Mich. 


John E...... Baltimore, Md. 
Griggs, Julian....... Columbus, Ohio 
‘Guthrie, Edward B....Buffalo, 
Hagar, Edward M....... Chicago, 
Haines, W....... Philadelphia, Pa. 
Hall, Benjamin M....... Atlanta, Ga. 
Hankinson, W..... New York City 
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Hanna, John H...Washington, 


Hansel, Charles.......New York City 
Harper, Isaac Md. 
Harrison, W..... Jersey City, 


Hartranft, Philadelphia, Pa. 
Hatton, Chalkley, 


Wilmington, Del. 


Hayes, Edward....... Cohoes, 
Hazen, Allen......... New York City 
Hazleburst, Mobile, Ala. 
Hendricks, K..Indianapolis, Ind. 
Hering, Rudolph...... New York City 
Herschel, Clemens... New York City 
Hider, Arthur...... Greenville, Miss. 
Hildenbrand, W...... York City 
Hodgdon, Frank W....Boston, Mass. 
Honens, Fred W........ Sterling, 
Horton, Horace E....... Chicago, 
Horton, Theodore....New York City 
Howe, New York City 
Howell, Washington, D.C. 
Humphreys, Richard 


Pa. 
Hunt, Charles Warren. New York City 
Hunt, Robert W....... Chicago, 
Hyde, Charles Pa. 


Johnson, M....... Louisville, Ky. 
Johnson, Lewis .... Steelton, Pa. 
Johnson, Mass. 


Judson, William Pierson 


Oswego, 
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Kenney, Philadelphia, Pa. 
King, PaulS ....... New York City 
Kingsley, Cleveland, Ohio 


Knowles, Morris .... Pittsburg, Pa. 


Chicotte, A....New York City 
Latta, Harrison Philadelphia, Pa. 
Leisen, Theodore Wilmington, Del. 


Leonard, Philadelphia, Pa. 
Lepper, Fred W.. Washington, 
Lesley, W...... Philadelphia, Pa. 
Linton, Harvey ....... Altoona, Pa. 


Lockwood, Willard D.Baltimore, Md. 
Long, McL New York 


Looker, B...... Washington, 
Loomis, Horace...... New York City 
Low, George E....... New York City 
Loweth, F....... Chicago, 
Lowinson, Oscar...... New York City 
McCalla, Tuscaloosa, Ala. 


McCann, Thomas .Hoboken, 
McComb, David Washington, 
Mackenzie, Alexander 

Washington, 
McKenzie, H..Southington, Conn. 
McKinstry, H..Washington, 
Maclennan, John D..Cleveland, Ohio 
Thomas J....New York City 
Manley, Henry........ Boston, Mass. 
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Marburg, Edgar.... Philadelphia, Pa. 
Marden, Walter R..Philadelphia, Pa. 
Marple, William M..... Scranton, Pa.. 
Matcham, Charles A..Allentown, Pa. 
Matthes, Gerard D.C. 
Maxwell, Newark, Del. 
Mead, Elwood....Washington, 
Melville, George 

Washington, 
Marindin, L....Washington, C.. 
Meyer, Henry C., Jr...New York City 
Miller, Alexander 

Washington, C.. 
Miller, New York 
Mills, Charles ..Philadelphia, Pa. 
Montfort, Richard....Louisville, Ky. 
Montgomery, Birmingham, Ala.. 
Moore, Charles H....New York City 


Moore, Robert........ St. Louis, Mo. 
Mordecai, A........ Cleveland, Ohio- 


Munroe, Hersey.. Washington, 
Myers, D., Jr..Richmond, Va. 


E..... Bethlehem, Pa. 
Noble, Alfred........ New York City 
North, Edward P....New York 
Norton, G...... Wheeling, Va. 
Ockerson, A........ St. Louis, Mo. 
John F.... New York City 
Owen, James ......... Newark, 
Pardee, James T....Cleveland, 
Parker, McC ..... New York City 
Parmley, W.C .....Cleveland. Ohio 
Parsons, L..... Washington, 
Pegram, George H....New York City 


Perrilliat, Orleans, La. 
Peterson, 

Montreal, Que., Canada. 
Pew, Arthur..... ....Bainbridge, Ga. 
Polk, William Anderson, 


New York City 
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Pierce, William T...... Boston, Mass. 
Potter, York City 
Chicago, Ill. 


Pratt, William Arthur, 

Philadelphia, Pa. 
Prout, G..........New York City 


Quick, Alfred Md. 


Ramsey, Edmund N.Y. 
Reed, ..New York City 
Reynders, W....Harrisburg, Pa. 


Richards, T..... Philadelphia, Pa. 
Richardson, Clinton, Mass. 


Rommel, George, Jr., 

Wilmington, Del. 
Russell, Bent....... St. Louis, Mo. 
Ryder, Ely T..New Haven, Conn. 


Schermerhorn, Y., 

Pa. 
Schmitt, Ewald...Washington, 
Schneider, New York City 
Seaman, Henry B....New York City 
Shirreffs, Reuben....Richmond, 
Shryock, Joseph G.Philadelphia, Pa. 
Smith, Oberlin... Bridgeport, 


Stauffer, McN..... New York City 
Swain, George F....... Boston, Mass. 
Swensson, Emil....... Pittsburg, Pa. 
Taber, George A...... New York City 
Tait, John G......... New York City 


Tenney, George O., 


Spartanburg, 
Thacher, Edwin...... New York City 
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Thackray, George Pa. 
New York City 
Thomas, George E...Annapolis, Md. 
Thompson, Benjamin, 
Chattanooga, Tenn. 
Boston, Mass. 
Trautwine, John C., Jr., 
Philadelphia, Pa. 


Ulrich, Daniel........ New York City 


Van Horne, John York City 
Vredenburgh, Watson, Jr., 


New York City 
Wagner, T...... Philadelphia, Pa. 


Wallace, M.... Washington, 
Warman, C.... Washington, 


Watson, William...... Boston, Mass. 
Webster, Philadelphia, Pa. 


Webster, William 
Philadelphia, Pa. 


Wentworth, Roanoke, Va. 
Weston, S......... Boston, Mass, 


Whistler, John D.C. 


Whitcomb, Richmond, Va. 


Whitson, Abraham U., 

College Point, 
Wilcock, N.Y. 


New York City 


Wilson, Cincinnati, Ohio 
Wilson, Percy H...Philadelphia, Pa. 
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Wisner, George Y.....Detroit, Mich. Yonge, Samuel 
Wolfel, Paul Pa. 


Worcester, R....... Boston, Mass. Zeller, H....... ... Louis, Mo. 
Worthington, Charles..Pittsburg, Pa. Zipperlein, Joseph W., 
Wrignt, Nashville, Tenn. Philadelphia, Pa. 


The total registered attendance the Convention was follows: 
Members the Society, all grades............... 
Guests, including ladies.......... 


720 
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every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


MEETINGS. 


Wednesday, September 3d, 1902.—8.30 regular business 
meeting will held. Ballots for membership will canvassed, and 
the Black Warrior, Warrior and Tombigbee Rivers, Alabama,” 
will presented for discussion. 

This paper was printed the Proceedings for April, 1902. 


Wednesday, September 17th, 1902.—8.30 m.—At this meeting, 
paper James Hazlehurst, Am. Soc. E., entitled The 
Maintenance Asphalt Streets,” will presented for discussion. 
This paper was printed the Proceedings for May, 1902. 


Wednesday, October 1902.—8.30 m.—A regular business 
meeting will held. Ballots for membership will canvassed, and 
paper Theron Noble, Am. Soc. E., entitled The Flow 
Water Wood Pipes,” will presented for discussion. 

This paper printed this number Proceedings. 


Wednesday, October 15th, 1902.—8.30 m.—At this meeting, 
paper, entitled Protection and Improvement Foreshores 
the Utilization Tidal and Wave Action,” Allanson-Winn, 
Inst. E., will presented for discussion. 

This paper printed this number Proceedings. 
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ACCESSIONS THE LIBRARY. 
From May 7th August 5th, 1902. 


DONATIONS.* 


ELECTRIC POWER TRANSMISSION. 


Practical Treatise for Practical Men. Louis Bell, Am. 
Inst. Third Edition, Revised and Enlarged. Cloth, 


632 pp., illus., plates. New York, Electrical World and Engineer, 
1901. 


This volume designed set forth the simplest possible manner the fundamen- 
tal facts concerning present practice electrical transmission. The author has endeav- 
introducing such theoretical considerations are necessary,to explain them 
the most direct way practicable, using proximate methods proof and stating only 
the results investigation when the processes are complicated. order bring the 
present edition date became necessary almost rewrite some the chapters, 
adding considerable amounts new matter and many illustrations recent plants 
and apparatus. brief chapter commercial electrical measurements has been 
added, and final chapter the present state high voltage transmission has been 
utilized bring the latest developments the art before Thecontents are: 
Elementary Principles; General Conditions Power Transmission; Power Transmis- 
sion Continuous Currents; Some Properties Circuits; Power Trans- 
mission Alternating Currents; Synchronous and Induction Motors; Current Reorgan- 
izers; Engines and Boilers; Water Wheels; Hydraulic Development; The Organization 
Power Station; the Line; Line Construction; Centers Distribution; The Com- 
mercial Problem; The Measurement Electrical Energy; The Present State High 
Voltage Transmission. There index six pages. 


THE MECHANICS ENGINEERING. 


Volume II. The Stresses Framed Structures, Strength Ma- 
terials and Theory Flexure; also the Determination Dimensions 
and Designing Details, Specifications, Complete Designs and Work- 
ing Drawings. Jay Bois. Cloth, ins., 609 pp., 
illus., plates. New York, John Wiley Sons, 1902. $10. 00. 


The present (twelfth) edition the author’s Framed 
Vol. Mechanics Engineering,” which Vol. has already ap- 
peared. The present volume complete itself. The entire work has been revised, 
although but few changes from the last edition have been made. The contents 
Part Different Methods Calculation; Practical Application Preceding Methods 


Various Structures; Part Determination Dimensions and Designing Details. 
There index seven pages. 


METALLURGY CAST IRON. 


Complete Exposition the Processes Involved Treatment, 
Chemically and Physically, from the Blast Furnace through the 
Foundry the Testing Machine. Practical Compilation Orig- 
inal Research. Thomas West. Sixth Edition. Cloth, 7x5 
ins., 627 pp., illus. Cleveland, The Cleveland Printing and 
Publishing Co., 1902. $3.00. (Donated the author.) 


This work written with view its value not only the founder, the moulder, 
the blast-furnace man, the chemist and the engineer, but the designer, the 
drafisman, the pattern maker, the college specialist and all who may any manner 
desirous obtaining practical knowledge cast iron its application founding 
any allied interests. compiling this volume, the author has been guided broad 
experience moulder and founder loam, dry and green sand, and the various 
specialties founding. The work has been extensively revised, and much new matter 
making, mixing, melting and testing cast iron has been added. Man- 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 
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ufacture and Use Properties Ores; Operations Blast Furnaces; The Differ- 
ent Brands Pig Iron and How Purchase and Use Them Intelligently. Part 
treats Elements Cast Iron and Their Physical Effects; Utility Chemical Analyses 
and How Use Them making the Different Mixtures Irons Used making Gray 
and Chilled Castings. Part III treats Properties and Methods for Testing Molten 
Iron; Discloses Phenomena the Actions Cooling Metal, etc.; Presents Results 
Tests All Kinds Irons, and the Best Methods for Testing. There index 
thirty-three pages. 


STATISTICAL REPORT THE AMERICAN IRON AND 
ASSOCIATION. 


Containing Complete Statistics the Iron and Steel Industries 
the United States for 1901 and Preceding Years. Paper, ins., 
pp. Philadelphia, American Iron and Steel Association, 1902. $3.00. 

This work gives full details the production iron ore and the various forms 
iron and steel the United States 1900, immediately preceding years, the ship- 
ments iron ore from the Lake Superior and other mines, the imports Cuban and 
other iron ore, the production coal and coke, the imports and exports iron and steel 
and coal and coke, the production manganese ore, the prices Lake Superior iron 


ore, the prices iron and steel, the tonnage iron and steel vessels built 1900 and 
1901, immigration 1900, 


Forming part the report paper, prepared for the United States Geological 
Survey, which devoted review the progress made the iron and 
industries down the close the Nineteenth Century. feature this paper 
chronological record the development the iron and steel industries the United 


States from 1619 1900, giving the principal events thatdevelopment and asummary 
the results. 


THE EVOLUTION MINE-SURVEYING INSTRUMENTS. 


Dunbar Scott and Others. Comprising the Original Paper 
Mr. Scott the Subject, together with the Discussion thereof, and 
Independent Contributions the Subject. Cloth, ins., 324 pp., 
New York City, American Institute Mining Engineers, 1902. 

3.50. 


this volume the Secretary the Institute has gathered the several papers and 
discussions mine-surveying instruments which have been contributed the recent 
volumes the Transactions. The preface states that subject will never 
exhausted. believed, nevertheless, that the material here presented comprises 
compact and convenient form information sufficient scope and value warrant the 
issue the book the Institute.” 


THE MUNICIPAL YEAR BOOK, 1902. 


Giving the Population, Assessed Valuation, Principal Officials and 
Ownership Public Utilities; also information regarding the Water 
Supply, Sewerage, Street Cleaning, Street Sprinkling, Garbage, Fire 
and Underground Electric Service all Incorporated Places the 
United States, and all New England Towns 000 Population and 
Upwards the Census 1900. With Summaries and Editorial Dis- 
New York, The Engineering News Publishing Company, 1902. $3.00. 


This book combines directory municipal officials and franchise companies, 
exhibit municipal and private ownership, and outline the leading public works 
and services each the 524 largest municipalities the country. The preface 
states that never before has there been presented complete exhibit the relative 
extent municipal and private ownership. This information first given alphabetic- 
ally States, together with other facts relating the various cities and towns. 
next presented alone, compact tabular form, with cities arranged order popula- 
tion, from Greater New York, with 437 202, Lake, Wis., with 002 
Various summaries, geographical location and population, follow. 


HANDBOOK FOR STREET RAILWAY ENGINEERS. 


Containing Geometrical and Trigonometrical Formule, Transition 
Curve Tables, Track Construction Tables, Strength Wooden Beams 
and Columns, Electrical Formule and Tables, and much other Infor- 
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mation Invaluable Street-Railway Design and Maintenance. 
Andrews. Leather, ins., 202 pp., plates. New York, John 
Wiley Sons, 1902. 


preparing this book, has been the desire the author present compact 
form collection tables and information particularly suitable for use engineers 
connected with street railways. The author, during his connection with the Boston 
Elevated Railway Company for the past eleven years, has computed and tabulated 
much the information given. The remainder has been compiled from various 
sources, selecting only that which would the most practical value every-day 
work. All tables, diagrams. formulas, etc., have been carefully verified, and 
they are free from errorsof any magnitude. The chapter headings are: Men- 
suration—Trigonometrical Formule; Circular Curves; Compound Transition Curves; 
Plain Curves; Miscellaneous Information; Bending Moments, Strength Materials; Data 
for Estimates; Electrical Information; Aluminum for Electrical Conductors; The Storage 
Battery; Tabies; Relative Percentages Expenditures Gross Receipts for Street 
Railways Massachusetts; Buyer’s Directory. 


PRINCIPLES SANITARY SCIENCE AND PUBLIC HEALTH. 


With Special Reference the Causation and Prevention Infec- 
pp., plates. New York, The Macmillan Company, 1902. $3.00. 


This volume direct outgrowth lectures Sanitary Science and 
Public Health. given for several years the author certain senior students the 
Massachusetts Institute Technology, and has been prepared primarily for their use. 
believed, however, that larger circle students and some physicians, publicists 
and general readers may glad have access the same material. The author 
states that the volume deals with principles, rather than the arts, sanitation; nor 
based upon lectures given beginners. intended more than ele- 
mentary treatise the subject; and while believed that contains some new 
material, and some old material treated from new points view, special claim made 
for originality either substance method presentation. The author has chiefly 
sought bring together and present simple and logical form those fundamental 
principles which the great practical arts modern sanitation securely rest. The 
chapter headings are: Health, Old Age and Disease; Causes 
Disease; the Rise and Influence Bacteriology; Sanitary Aspect the Struggle 
for Existence; Infection and Contagion; Dirt and Disease; Sewage 
Vehicle Infectious Disease: Water Vehicle Infectious Disease; the 
Establishment and Conservation Purity Public Water Supplies; Ice 
Vehicle Infectious Disease; Milk Vehicle Infectious Disease; Certain 
Uncooked Foods Vehicles Infectious Disease; the Prevention and Inhibition 
Infection, Decomposition and Decay; the Destruction Removal Infection; 


Some Popular Beliefs Certain Special and Peculiar Causes Disease. There 
index six pages. 


SEWAGE WORKS ANALYSES. 


New York, John Wiley Sons, 1902. 


This book has been written response several reauests for account the 
methods analysis use the laboratory the Manchester Corporation Sewage 
Works. The author has also been able include descriptions some the more im- 
rocesses employed the laboratory the Mersey and Irwell Joint Committee. 

preface that, general. the Joint Committee’s methods are designed for cases 
where samples from different works have critically examined, the Manchester 
methods for the analysis large number samples sewage and effluents the 
same general character. believed that the methods here described are such 
considerable experience has shown capable being rapidly executed, and giving 
results accuracy amply sufficient for practical requirements. The Contents are: 
The Chemical Controlof Sewage Purification Processes; The Determination Absorbed 
Oxygen; The Determination Ammonia; The Determination Nitrites and Nitrates; 
The Determination Dissolved Oxygen: The Determination Chlorine, Acidity and 
and Iron Compounds; The Determination Solids Solution and Suspen- 


sion; The Analysis Gases from the Septic Tank and from Bacterial Filters; Tables. 
There index two pages. 


STEAM HEATING AND VENTILATION. 


pp., illus. New York, The Engineering Record, 1902. $2.00. 


has been the aim the author, this work, present briefly the theoretical con- 
siderations involved the design heating and ventilating plants. and compile the 
best the large array empirical formulas and data way that will value 
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those interested the current practice the art. The Contents are: Steam Heating; 
Systems Piping and Steam Supply; Steam Heating Apparatus; Indirect Radiators; 
Design Radiation; Piping and Construction Details; Mechanical Ventilation—General 
Principles; Systems Mechanical Ventilation; Ventilating Ducts; Ventilating Fans; 
Heaters and Other Apparatus. There index three pages. 


CONSTRUCTION CIMENT ARME. 


Applications Générales, Théories Systémes Divers. Par Ber- 
ins. (Atlas Paris, Ch. Dunod, 1902. francs. 


The authors have endeavored this work impart information concerning the 
principles and advantages armé,” the different systems advocated, the 
judicious use materials, etc. They believe that the exposition theories and meth- 
ods calculation, the description the processes execution and their many applica- 
together with the numerous drawings and detailed designs, make this book 
practical treatise, interesting alike the theorist, the engineer and the architect. The 
contents are: Chaux Ciments; Ciment Armé; Méthodes Divers. 


NEUERE BAUWEISEN UND BAUWERKE AUS BETON UND EISEN. 


Theil, Fortsetzung des Berichtes den Stand bei der Pariser 
Ausstellung aus dem Gebiete des Wasserbaues; Der Expertenbericht 
den Hauseinsturzin Basel. IV. Theil. Die Durchbiegung und 
Einspannung von armierten Betonbalken und Platten. Von Fritz 


von Emperger. Paper, 14x 10ins., pp., illus. Wien, Lehmann 
Wentzel, 1902. 


WATER-SUPPLY. 


(Considered Principally from Sanitary Standpoint.) William 
Mason. Third Edition, Rewritten. Cloth, ins., 448 pp., 
illus., maps. New York, John Wiley Sons, 1902. $4.00. 


The preface states that has been added the stock general 
knowledge upon the subject since the appearance the last 
edition this book was found necessary rewrite large portions the original 
text. The chapters upon the and Bacteriological Examination 
have been omitted, for the reason that they have been published separately book form 
for the more convenient use students. Under Filtration will found full account 
the workings the new plants both Albany and Ashland, together with statistics 
illustrating the results such filtration upon typhoid death-rates. Considerable new 
materia! will found under the subject Mechanical Filtration, including discus- 
sion the new iron coagulant and also the influence sedimentation-basins when the 
filter running upon soft water. Space also given discussion the merits 
the rival systems filtration, American and English. and the question properly 
choosing between them for municipal filtration. Purification water freezing and 
underground storage are largely with. All statistical tables are carried 
date and many new illustrations are given. The chapter headings are: Introductory: 
Drinking-Water and Disease; Artificial Purification Water; Natural Purification 
Water; Rain, Ice and River and Stream-Water; Stored Water; Ground- Water; 
Deep-Seated Water; Quantity Per Capita Daily Supply; Action Water upon 
Metals; Analyses Cit Water-Supplies; Typhoid-Fever Death-Rates for American 


Cities; Statistics for American and European Cities; Effects Con- 
tamina aters upon Fish; Water for Industrial Deemed Polluting 
English River Pollution Commission; Use Sea-Water for treet-Washing, Sewer- 


Flushing, There index twenty-two pages. 


DIAGRAMS MEAN VELOCITY UNIFORM MOTION WATER OPEN 
CHANNELS. 


Based the Formula Ganguillet and Kutter. Prepared 
Irving Church, Paper, 12} ins., unpaged. New York, 
John Wiley Sons, 1902. $1.50. 


This set eleven diagrams for different values-of from 0.009 and 
ranging from 0.1 ft. ft. the value the hydraulic radius; the slope varying 
from 0.01 ft. 100 ft. per thousand (that is, from 0.100). being 
the range application, covering all ordinary cases practice, thought that these 


constitute fairly comprehensive eye view’ useful for- 
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The following gifts have also been received: 


Albany, Y., Bureau Water. 

Altoona, Pa., Board Water Commrs. 
bound vol. 


Am. Inst. Elect. Engrs. 

Am. Inst. Min. Engrs. pam. 

Am. Mfg. Co. vol. 

Am. Soc. Mech. Engrs. 

Amsterdam, Y., Water 
Commrs. pam. 

Ark. Comm. vol. 

(L’) Association Parisienne des Proprié- 


Auburn, Y., Water Board. 

Augusta, Ga., Pub. Works. 
pam. 

Australasian Min. Engrs. pam. 

Baker, Ira 

Baltimore, Md.. Statistician. 


Me., Water Board. pam. 
Bay City, Board Water-Works. 
pam. 

Binghamton, Y., Water Board. pam. 

Boston etropolitan Water and Sewerage 
Board. vol. 

Boston Soe. Civ. Engrs. 

Bouscaren, bound vol. 

Bradford, Pa., Board Water Commrs. 


am. 

British Assoc. for Advancement Sci. 
bound vol. 

Brockton, Mass., pam. 

Brookline, Mass., Water pam. 

Brooklyn Pub. Lib. 

pam 

Burlington, Vt., Water Dept. 

Cambridge, Mass., Water Board. pam. 

Canada-Dept. Rys. and Canals. vol. 

Canada Southern Ry. Co. pam. 

Canadian Soc. Civ. Engrs. pam. 

Central Vermont Ry. Co. 

Cincinnati, Ohio, ater Dept. 

Collingwood, Francis. vol. 

Colo. Agricultural Exper. Station. pam. 

Concord, H.. Water Dept. 

Conn. Soc. Engrs. vol. 

Eng. News Pub. Co. 267 bound vol. 

Engrs. Club St. Louis. 

Erie, Pa., Commrs. Water- Works. 

Ferro Zea, Ernesto. 

Fitchburg. Mass Commrs. pam. 

Flad, Edward. 

Fort Worth, Tex., Water-Works. pam. 

Fox, W.G. vol. 

Direction des Phares 


Ga. Comm. pam. 

Gloucester, Mass., Water Dept. 


Grand Trunk Ry. Co. Canada. 


Great Britain-Patent Office. pam. 

Hamilton, Ont., Water-Works. 

Haverhill, Mass., Water Board. pam. 

Holyoke, Mass., Water Board. 

Hunt, Chas. Warren. pam. 

vol. 

Indian bound vol., nos. 

Indian Midland Ry. Co., pam. 

Ind. Auditor State. pam. 

Inst. Civ. Engrs. pam. 

Inst. Junior Engrs. bound vol. 

Inst. Mech. Engrs. 

Iowa Board Commrs. bound vol. 

Iowa Executive Counsel. pam. 

Iron and Steel bound vol. 

Japan Earthquake Investigation 
Com. 

Jersey City, J., Street and 
Water Comm, 

John Crerar Lib. 

Johnstown, Y., Board Water 
Commrs. pam. 

Joliet, Water Dept. pam 

Kansas City, Mo., Water Dept. 

Koninklijk Inst. van Ingenieurs. 

Lafayette Coll. pam. 

Leominster, Water pam 

Liv Eng., Water-Works. bound 


Ont., Board Water Commrs. 
am. 

Lowe Brothers Co. 

Lowell, Mass., Water Board. 


Lynn, Mass., Water Board. pam. 


McGill Coll. vol. 

McKeesport, Pa., Board Water and 
Lighting Commrs. 

Wis., Board Water 


Manchester, H., Board Water 
Commrs. pam. 

Marlborough, Mass., Board ater 
Commrs. 

Mass. Board Commrs. bound vol. 

Melrose, Mass., Public Works Dept. 


pam 
Mexican Central Ry. 
Michigan Central pam. 


Middletown, Conn., Board Water 
Commrs. 

Minn. and Warehouse Commrs. 
bound vol., vol. 

Miss. Commr. pam., bound vol. 

Mo. and Warehouse Dept. bound 


Soc. Sons Am. Revolution. 
bound vol. 


| 
| 


ACCESSIONS 


New Bedford, Mass., Water Board. 
New Brunswick, Water Commrs. 


pam. 

New England Cotton Mfrs. Assoc. 
bound vol. 

New London, Conn., Board Water 
Commrs. 

New York, Chicago St. Louis Co. 


New York Electrical Soc. 

New York Section Climate and Crop Ser- 
vice. 

New State Board Health. bound 


vol. 

New York State Weather Bureau. no. 
Newton City Engr. 

Norfork, Va., Water Dept. pam. 


Corporation Comm. bound vol. 

North England Inst. Min. and Mech. 
Engrs. vol. 

Northampton, Mass., Board Water 
Commrs. pam. 

Official Journal the Office. nos. 

Ohio Commr. Telegraphs. 
bound vol. 

Ohio State Board Health. bound vol. 

Orr, Alexander. pam. 

Pacific Coast Co. pam. 

Parsons, Wm. Barclay. vols. 

Payne Eng. Co. pam. 

Bureau Rys. bound 
vol., pam. 

Pennsylvania Co. 

Pennsylvania Lines West Pittsburg. 


pam. 
Pennsylvania Univ. bound vol., vol., 


pam. 
Pharr, 
Pittsburg Western Ry. Co. pam. 

Pittsburg, Cincinnati, Chicago St. 
Louis Ry. Co. 

Plymouth, Mass., WaterCommrs. 

Port Huron, Mich., Board ater 
Commrs. 

Portland, Ore., Water Com. bound vol., 
pam. 

Providence Pub. Lib. 

Richardson, Henry bound vol. 

Richmond, Va., Water-Works. pam. 

Rigasche Industrie-Zeitung. 

Rockport, Mass., pam. 

Ruttan, 

St. Joseph Grand Isiand Ry. Co. pam. 

St. Louis San Francisco Co. 


St. Louis, Vandalia Terre Haute 
Co. 

Salem, Mass., Water Board. pam. 

Sandusky, Ohio, Trustees Water-Works. 


pam. 
Santa Fé, Prescott Ry. Co. 


pam. 

Schenectady, Y., Board Water 
Commrs. 

Seaboard Air Line Ry. 

Sears, bound vol. 

Soc. Belge des Ingénieurs des Industriels. 


Soc. Ingénieurs Civils France. 
vol, 
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Soc. Arts. nos. 

Soc. Engrs. bound vol. 

Soc. Naval Architects and Marine Engrs. 
bound vol. 

Somerville, Mass Water Commr. 

South Bend, Ind., Board Pub. Works. 


pam. 
vol., vol. 


pam. 
Svenska Teknologforeningen. 
Taunton, Mass.. Water Commrs. pam. 
Teknisk Tidskrift. 
Teknisk Ugeblad. 1no. 
(Den) Tekniske Forenings Tidsskrift. 
bound no. 
Terre Haute Indianapolis Co. 


pam. 
Terre Haute Logansport Ry. Co. 


pam. 

Texas Pacific Ry. Co. 

Thacher, Edwin. pam. 

Tokyo Imperial Univ. vol. 

Toledo, Ohio, Board Water-Works. 


pam. 
Toledo, St. Louis Western Co. 


am. 
Chf. Engrs. bound vol. 
U.S. and Geodetic Surv. bound 


vol. 
Dept. State. vol., bound vol. 
Geological Surv. bound vol., 135 
maps, 1 pam. 

U.S. Commerce Comm. bound 


vol. 

Naval Observatory. bouud vol. 
War Dept. Specif., pam. 

Weather Bureau. 2pam., nos. 
Univ. Agricultural Exper. Station. 


pam. 
Verein deutscher Eisenhiittenleute. pam. 
Vernon-Harcourt, bound vol. 
Victoria Water Supply. pam. 
Victorian Inst. Surveyors. vol, 
Waddell, Montgomery. bound vol. 
Ware, Mass., pam. 
Webster, bound vol. 
Wellington, Z., Harbor Board. pam. 
West Jersey Seashore Co. pam. 
Western Soc. Engrs. pam. 
Weston, Robert Spurr. 
Wilmington, Del., Water Dept. 
Winchester, Mass., Water Board. 
Wisner, Geo. pam. 
Woburn, Mass., Board Public Works, 
pam., vol. 
Youngstown, Ohio, Water-Works. 
Zanesville, Ohio, Trustees Water-Works, 


pam. 
Unknown donor. 


South Eastern Ry. Co. 
Southern California Ry. Co. 
Southern Indiana Ry. Co. 
Southern Pacific Co. pam. 
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PURCHASE. 


Electromagnets: their Design and Construction. 
Mansfield. New York, Van Nostrand Co., 1901. 


Handbuch der elektrischen Beleuchtung. Bearbeitet von Josef 
Herzog und Clarence Feldmann. Zweite Auflage. Berlin, 
Julius Springer; Oldenbourg, 1901. 


Die Theorie des Bleiaccumulators. Von Friedrich Dolezalek. 
Halle a/S., Wilhelm Knapp, 1901. 


Torpedoes and Torpedo-Vessels. Armstrong. Second 
Edition, Revised. London, George Bell and Sons, 1901. 


Branchen-Ausgabe des Skizzenbuchs fur den praktischen Ma- 
schinen-Constructeur. Ein Hilfsbuch fir Techniker, sowie 
technischer Lehranstalten. Herausgegeben von 
vol. Dresden, Gerhard Kihtmann, 1890-99. 


Chaudieres Marines; Cours machines Vapeur Professe 
d’Application Genie Maritime. Bertin. Deuxiéme 
Edition. Paris, Bernard Cie, 


The Indicator Handbook: Practical Manual for Engineers. 
Charles Pickworth. vol. Manchester, Emmott and Co., Lim- 
ited; New York, Van Nostrand Co.; Melbourne, Robertson and 
Son, 1898-1901. 


Kondensation. Ein Lehr- und Handbuch Kondensation und 
alle damit Fragen, auch einschliesslich der 
Fir Studierende des Maschinenbaues, Inge- 
nieure, Leiter Dampfbetriebe, Chemiker und Zuckertech- 
niker. Von Weiss. Berlin, Julius Springer, 1901. 


Power and Power Transmission. Kerr. New York, 
John Wiley Sons; London, Chapman Hall, Limited, 1902. 


Atlas Meteorology. Series Over Four Hundred Maps. 
Prepared Burtholomew and Herbertson, and Edited 
Alexr. Buchan. Philadelphia, Lippincott, 1899. 


Congres Appliquee Tenu Conserva- 
toire National des Arts Juillet, 1900. Rapports 
Séances. 3vol. Paris, Ch. Dunod, 1900. 


Gas and Fuel Analysis for Engineers. Compend for Those In- 
terested the Economical Application Fuel. Prepared Especially 
for the Use Students the Massachusetts Institute Technology. 
Augustus Gill. Third Edition, Revised and Enlarged. New 
York, John Wiley Sons; London, Chapman Hall, Limited, 1902. 


Genie Rural; Constructions Rurales Machines Agricoles. Par 
Philbert. Paris, Ch. Dunod, 1902. 
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The National Cyclopedia American Biography, Being the His- 
tory the United States Illustrated the Lives the Founders, 
Builders, and Defenders the Republic, and the Men and Women 
Who are Doing the Work and Moulding the Thought the Present 
Time. Edited Distinguished Biographers, Selected from Each 
State, Revised and Approved the Most Eminent Historians, 
Scholars, and Statesmen the Day. Vol. New York. James 
White Company, 1898-1901. 


Trow’s Business Directory Greater New York (Five Boroughs 
Combined), Boroughs and Containing the Names 
All Business Persons, Firms and Corporations Classified Under 
Approximate Headings Which Are Fully Indexed. Also Street 
Directories the Boroughs Manhattan, Bronx and Brooklyn. 
Vol. Trow Directory, Printing and Bookbinding Co., New York, 
1902. 


Trow’s General Directory the Boroughs Manhattan and 
Bronx, City New York, for the Year Ending July 1903. Trow 
Directory, Printing and Bookbinding Company, 1902. 


The United States Public Works. Containing Summary the 
Methods Construction and Character Materials and Plant Used 
Public Works under the Charge the War and Treasury Depart- 
ments, and the Commissioners the District Columbia, Includ- 
ing Works River and Harbor Improvement, Buildings the Posts 
the United States Army, Light Houses, Public Buildings, Life Sav- 
ing Stations, and Works Municipal Engineering Washington, 
C.; also the Laws, Regulations and Forms Prescribed for the 
Conduct Such Works; and Directory the United States Agents 
Charge These Works, and Contractors for Them, also 
Manufacturers and Dealers Machinery, Materials, and Mis- 
cellaneous Supplies Used the Construction the Works. 
Black, Am. Soc. New York, John Wiley and Sons, 
1895. 


Report the Committee Appointed the Board Trade En- 
quire into the Vibration Produced the Working the Traffic 
the Central London Railway, Presented Both Houses Parliament 
Command his Majesty. With Appendices. London, Wyman and 
Sons, Limited, 1902. 


Die Geschichte des technischer und kulturgeschicht- 
licher Beziehung. Von Ludwig Beck. Vol. 1-4, pts. 1-6. Braun- 
schweig, Vieweg und Sohn, 


Lehrbuch der Mauerwerks-Konstruktionen. Von Ludwig Debo. 
Hannover. Gebriider 1901. 


Materiaux Construction. Par Debauve. vol. 
Paris, Ch. Dunod 1894. 


Alimentation Eau des Villes. Compte 
Rendu des Derniers Progrés Actuel Science sur 
ces Questions. Par Ed. Imbeaux. vol. Paris, Bernard Cie., 
1902. 
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Distributions Eau; Egouts. Par Debauve. vol. Paris, 
Vicq-Dunod Cie., 1897. 


The Graphical Solution Hydraulic Problems, Treating the 
Flow Water through Pipes, Channels and Sewers, over Weirs, etc. 
Freeman Coffin, Am. Soc. Second Edition, Revised and 
Enlarged. New York, John Wiley Sons; London, Chapman and 
Hall, Limited, 1901. 


Uber Wasserkraftverhaltnisse Skandinavien und Alpenge- 


biet. Von Prof. Holz. Berlin, Wilhelm Ernst Sohn, 1901. 
Ciment (to complete set). vol. 
The Electrician (to complete nos. 

The Manufacturer and Builder (to complete set). vol. 
Nouvelles Annales Construction (to complete vol. 
nos. 
Portefeuille Economique des Machines (to complete vol. 
Zeitschrift fur Bauwesen (to complete set). nos. 
SUMMARY ACCESSIONS. 
From May 7th August 5th, 1902. 
Donations (including duplicates and 137 numbers completing 
Purchase (including numbers completing volumes 
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MEMBERSHIP. 


ADDITIONS. 


MEMBERS. 
Pres., Mgr. and Chf. Engr., Snoqualmie Falls Power Co., 
Seattle, Wash 
GEORGE ANSEL, 
City Engr., Masonic Temple Bldg., Pawtucket, 
CHARLES 
Chf. Engr., Utica Mohawk Valley Ry. Co. (Res., 
Milgate St.) Utica, 
ANDREW 
Contr. Mgr., American Bridge Co., 418 Chamber Com- 
merce Bldg., Cleveland, Ohio 
ADRIAN, 


Gen. Mgr., C., Ry. Co., 209 Adams St., Chicago, 


Emery, James ALBERT, 


Mgr. Constr., Birmingham Ry., Light Power Co., 
2104 First Ave., Birmingham, Ala 
City Engr., City Hall, Baltimore, Md....... 
Chf. Engr., State Board Health, Room 140, 
State House, Boston, Mass......... 
Pres. and Chf. Engr., New York Port Chester R., 
William St., New York City..... 
Asst. Engr., Metropolitan Park Comm., Beacon 
Boston, Mass 
Harris, STEPBEN, 


Asst. Engr., Philadelphia Reading Ry. Co., Room 602, 
Reading Terminal, Philadelphia, Pa......... 
401 Douglas Blk., Los Angeles, Cal 
Insp. Plumbing, District Bldg., Washing- Jun. 
Jun. 
Civ. and Elec. Engr., Wood Co., 400 Assoc. 
Chestnut St., Philadelphia, Pa... 
Chf. Engr., London South Western Ry., Waterloo 
Bridge Station, London, E., 
Broadway, New York City........ 
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Date 

Membership. 
June 1902 
1902 
1902 
Feb. 1902 
June 1902 
1902 
1902 
1896 
1902 
May 1902 
May 1902 
June 1902 
June 1902 
Mar. 1890 
June 1902 
Jan. 1896 
Jan. 1900 
May 1902 
Feb. 1902 
June 1902 
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Date 


Kerr, Membership. 
Surv., Dist., Miss. River Comm., Greenville, 


Anson 


Asst.Engr., Pittsburg, Carnegie Western R., Beaver, 
209 Commissioner St., Room 15, Montreal, Que., Canada. June 1902: 
191 Crocker Bldg., San Francisco, 1902 
(Ritchie Ruple, Civ. and Cons. Engrs.), 413 Chamber 
Commerce Bldg., Cleveland, Ohio March 5,1902: 
SHENEHON, CLINTON, 
Asst. Engr., Lake Survey, Custom House, Ogdens- 
Engr. and Cortlandt St., New York City....... 1902 
SUTERMEISTER, ARNOLD 
Supt., Geodetic Survey, Washington, D.C. June 1902 
CHANDLER, 
U.S Asst. Engr., Miss. River Comm., Greenville, Miss.. June 1902 
1500 Grand Ave., Kansas City, Mo...... 
Chf. Engr. and Contr., Central Div., Nicaragua R., 
Res. Engr. Illinois and Mississippi Canal, Assoc. May 1895 


ASSOCIATE 


Henry 


April 


Epwin, 

With American Bridge Co., Pittsburg, Pa............... June 1902 
April 30, 1895 

547 Hale Ave., Avondale, Cincinnati, Ohio.... Assoc. June 1902 


Chf. Engr., Cochin Rose Bank, Trichur, South 


ALFRED 


Asst. Engr., Dept. Sewers, Tacon Havana, Cuba.... June 1902 
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CLARKE PELEG, 
Eppy, Harrison 
Supt. Sewers, Dean St., Worcester, Mass.......... 


SUMNER, Jun 


CHARLES, 
Asst. Engr., Rapid Transit Comm., Care, Noble, 501 
West 120th St., New York City....... 


ALEXANDER, 


Supt., Gloversville Water-Works, Assoc. 


Member, State Board Engrs. La., 225 Carondelet St., 
ARNER, 
Mgr., New York Office, Columbian Fireproofing 
Madison Ave., New York 
ScaMMELL, JoHN 
Asst. Engr., Public Works Dept. Canada, Box 321, St. 
Jr. 
Care, Hunt Co., Broadway, New York City 
Instructor Civ. Eng., Mass. Inst. Tech., Boston, 


Asst. Engr., Dept. Sewers, Borough Queens, Hack- 


ett Bldg., Long Island City, Y..... 
WARREN 

Care, Hunt Co., West New Brighton, 


Herman 


Jun. Asst. Engr., Room 92, Flood Bldg., San Fran- 


ASSOCIATES. 

‘COPELAND, 

1904 Green St., Philadelphia, Pa..... 
CHARLES Francis Asa, 

948 Park Ave., New York 
Henry 

Secy. and Treas Fleischmann Mfg. Co., Peekskill (Res., 

Park Hill, Yonkers), 

ALFRED, 

West 58th St., New York City... 


Vice-Pres., Lowe Bros. Co., Dayton, 
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Date 
Membership. 


June 


May 


June 


June 


June 
Feb. 


1902 


1902 


1902 


1902 


1901 
1902 


March 1902 


June 


June 


June 


June 


May 


Apr. 
Mar. 


May 


Feb. 


Jan. 


June 
June 


June 


1902 


1902 


1902 


1902 


1902 


30, 1905 
1902 


1902 


1902 


1902 


1902 


1902 


1902 
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Date 
Membership. 
Hanover, H........ May 1902 
Roadmaster, Chicago Northwestern Ry., 
JUNIORS 
Care, Farmers’ Loan Trust Co., William St., New 
ALLEN, 
Layne, 
Care, Bessemer Lake Erie R., Greenville, Apr. 1902 
Asst. Engr., Second Div., Rapid Transit Comm., 
147 Columbus Ave. (Res., 244 East 86th St.), New York 
CHANGES ADDRESS. 
MEMBERS. 
ALLEN, and Supt., Water Dept., Atlantic 
City, 
THOMAS...... Supt. Constr. Public Bldgs., Cres- 
ton, Iowa 
Gen. Supt., Chicago, Milwaukee St. 
Paul Ry. Co., 335 Old Colony Bldg., 
Chicago, 
Brooklyn, 
Care, Dominion Bridge Co., Lachine 


Locks, Que., Canada. 

East 18th St., Portland, Ore. 

(Coleman Malochée, Cons. Engrs.), 

1109 Hennen Bldg., New Orleans, La. 

James 1913 Pacific Ave., San Francisco, Cal. 

Engr., 324 Dearborn St., Room 
650, Chicago, 

Pennsylvania Lines, 1013 Penn 

Ave., Pittsburg, Pa. 

Davis, CHANDLER West 39th St., New York City. 

Gas and Electricity, Boroughs 
Brooklyn and Queens, 
Bldg., Brooklyn, 
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Asst. Engr., Engr. Office, Custom 
House, New Orleans, La. 

JoHN ... and Cons. Engr., 170 Broadway, 
New York City. 

CHARLES Pres. and Chf. Engr., Puget Sound 


Bridge Dredging Co., Scandinavian- 
American Bank Bldg., Seattle, Wash. 


......Care, Westinghouse, Church, Kerr 
Co., Cortlandt St., New York City. 
GREENE, EDWARD APPLETON.......... 205 Ave., Zanesville, Ohio. 
603 Carnegie Hall, New York City. 
(James Harlow Co., Cons. Engrs.), 


701 Wood St., Wilkinsburg, Pa. (P. 
Address, Station Pittsburg, Pa.) 
Harrison, CHARLES 225 West 33d St., New York City. 
Westinghouse, Church, Kerr Co., 
Geneva, 


Civ. and Contr. Engr., Box 651, 
Los Angeles, Cal. 

Epwarp Connaught St., Hyde Park, London, 
W., England. 

SERGE DE........... Prof. the Imperial Inst. Engrs. 


Ways and Communication, Zagor- 
odny Prosp., No. 70, Log. St. 
Petersburg, Russia. 
Lewis, Asst. Engr., Northern Pacific 
Blackduck, Minn. 


Norton, JoHN Thomastown, La. 

710 City Hall, Philadelphia, Pa. 

PERCIVAL, 717 Arcade Bldg., Philadelphia, 

ALBERT Mexican Central Ry.Co., Ltd., 422 
Olive St., St. Louis, Mo. 

Kay........ Hoover Mason, 1425 Old 

Colony Bldg., Chicago, 

Asst. Engr., Valley View, Ky. 

ALFRED Wenonda, Pittsylvania Co., Va. 

HENRY......... 1314 Claus Spreckels Bldg., San Fran- 


cisco, Cal. 
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...........Lake Charles, La. 
TONNESEN, Engr.’s Office, Mo. Pac. R., St. 
Louis, Mo. 
ARTHUR Prin. Asst. Engr., Board Estimate 
and City Hall, New 
York City. 
Ry. Co., 602 Reading Terminal, Phil- 
adelphia, Pa. 


574 West Salt 
Lake City, Utah. 


WETHERILL, WILLIAM CHATTIN........ 434 Equitable Bidg., Denver, Colo. 

CHARLES..............244 South Hiland Ave., Pittsburg, Pa. 

YEATMAN, POPE....... Randfontein Estates Gold Mining Co., 
Ltd., Randfontein, Transvaal, South 
Africa, 

REESE........... Asst. Engr., R., Altoona, Pa. 


ASSOCIATE MEMBERS. 


Apams, (Adams Knowles, Cons. Civ. and 
Mech. Engrs.), No. The Bund, 
Tientsin, China. 

gahela River Bridge (Wabash Sys- 
tem), Second Pittsburg 
(Res., Oakmont), Pa. 

Scranton, Pa. 


ALFRED 553 Equitable Bldg., Denver, Colo. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(May 7th August 5th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


fixed each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth St., Philadelphia, Pa., 30c. 

(2) Proceedings, ‘Eng. Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, nst., Philadel- 

(4) Journal, Soc. Eng., Mo- 
nadnock Block, Chicago, 

(5) Can. Soc. E., 
treal, Que., Can. 

School Mines Quarterly, Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. Inst. 
Tech., Boston, Mass., 75c. 

(8) Stevens Stevens 
Inst., Hoboken, J., 

(9) Engineering New York 


Magazine, New York City, 


Mon- 


Engineering (London), Wiley, 
New York City, 35c. 

The Engineer (London), 
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(13) Engineering News, New York City, 


(14) The Record, New York 
ity, 
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419) American Supplement, New 
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don, England, 
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(39) Master Mechanic, Chicago, 

1 

(40) Railway Age, Chicago, 
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London, England. 
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Bridge. 


The Great Luxembourg Arch. 
Cable Making the New River Bridge.* (20) May 
Design Concrete-Steel Arch Bridge.* Daniel Luten. (13) May 


The Luxembourg Bridge from the View-Point American Designer Masonry 
Arch Bridges.* (13) May 


Heavy Double-Track Skew Bridge.* (14) May 10. 

Single-Track Plate-Girder Railrcad Bridges Richmond, Ind.* May 17. 

River Bridge and Track Elevation Pittsburgh.* (15) May 

Moving the Fort Wayne Bridge.* (14) May 31. 

Examples Bridge Calculations. (21). Serial beginning June. 

The Distribution Rivets Iron and Steel Bridges. (21) Serial beginning June. 

Reinforcing Railroad Bridge Service.* June 

Bridge over the Mississippi River Thebes, (40) June 20. 

The Desirability Using Single Grade Steel for Bridges. (13) June 26. 

Bascule Bridge Grand Ave., Milwaukee, Wis.* (13) July (14) July 

Moving the New Brunswick Bridge.* (40) July July 

The Ohio River Bridge Marietta, Ohio.* (15) 11. 

Important Bridge Renewal.* July 11. 

American Bridge Construction. Henry Jacoby. (13) July 17; 

19) July 19. 

The Royal Alexandra Bridge Ottawa.* Bush, Am. July 18, 

The Westchester Avenue Rolling Bridge, New York.* (14) July 26. 

Design Concrete-Steel Arch Culvert.* David Luten. (15) 

Déformation Elastique dans les Piéces Comprimées Horizontales.* 
Lebert. (43) ler Trimestre. 

Note sur Calcul des Arcs Métalliques Surbaissés Section Peu Variable Reposant 
des Clavettes aux Retombées.* Boulongne Bedaux. (43) ler 

mestre. 

Note sur les Calculs Stabilité des Ponts Arcades Systéme Vierendeel. Ed. 
Joyant. (30) Apr. 

Analyse des Observations Faites sur Divers Ponts Métalliques Compagnie 
Orléans Moyen des Appareils Rabut. Lanna. (38) Serial 

Notice sur Construction Sept Ponts Poutres Continues sur les Canaux Selzaete 
Mer Nord Dérivation Lys. A.de Somer. (30) June. 

Fondations par Caissons Air Comprimé.* Grimaud. (36) Serial beginning June 25. 

Mechanical Speed Changing Devices. Driving Machine Tools from Constant Speed 
Motors. (58) May. 

The Electric Motor Mill Work. Wales. May. 

Some Characteristics Direct Current Motors. Norman Wilson Storer. (58) May. 

The Use Motor Modern Blast Furnace Plants. Andrew Ellicott Mac- 
coun. ay. 

Electric Equipment Modern Machine Shop Practice. F.B. Duncan. May. 

The Electricity Works.* (26) May 

The Manufacture Glow Lamps.* (26) Serial beginning May 

The Electrical the Experimental Model Basin Washington Navy Yard.* 

The Genesis WirelessTelegraphy. Frederick Collins. (27) May 10. 

The Isolated Plant versus the Central Station—Discussion the Chicago Electrical As- 
sociation. (27) May 10. 

The English Electro-Metallurgical Limited.* (11) May 16. 

Electric Power Installation the Ougrée Works, Belgium.* (22) May 16. 

The Cincinnati Gas and Electric (27) 17. 


Transformer Testing Central Station nies. Schuchardt. (27) May 17. 
The Field Force Wireless Forest. (27) May 17. 
Synchronous Motor Calculations. F.G. Baum. (27) May 17. 


Electrically Operated Cranes and Methods Frank Perkins. 


22) May 23. 
The Bergen County, J., Lighting System.* W.J. May 24. 
Long-Distance Page-Printing Telegraph.* illiam Maver, Jr. (27) 


24. 

The Incandescent Electric Lamp—How Manufactured and Tested.* (19) May 24. 
Creosoting Wooden Poles for Electric Line Work. Moore. May 

Recent Construction, Atlantic Ave. Station, Edison Electric Illuminating Co.. Boston.* 


Moultrop and Curtis. (Paper presented the Convention the Am. 


Automatic Wireless Telegraph Repeater.* Frederick Collins. (27) 


Charles Clark. (1) June. 

ature Electricity and Magnetism. Arthur Skeels. (1) June. 

Success Long-Distance Power Transmission. A.C. Perrine. (7) June. 

The Transmission Plant the Missouri River Power Company.* 


(62) May 22. 

Electric Installation the Upper Forest and Worcester Steel and 
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Electrical—Continued. 


The Atlantic Avenue Station the Boston Edison Electric Co.* 
Curtis. (Abstract Paper read before Amer. Soc. Mech, 
ngrs.) (13) June 


Some Notes Polyphase Machinery.* (Paper read before the Man- 
chester Section Inst. Elec. Engrs.) (11) Serial beginning June 

‘The Cauveri Falls Electrical Power Transmission.* (12) Serial beginning June 

Automatic Relay Translation for Long Submarine Cables. Brown. (Read before 
the Inst. Elec. Engrs.) (26) Serial beginning June 

New Electric Lighting Plant for Ottawa, Canada.* (27) 

‘The Possibilities for Light-Weight Storage Battery. (27) 

Protection Long Distance Transmission Lines. Charles Baker. 
paper read before the National Electric Light Assoc.) (13) June 12. 


The Paralleling Alternators. (Abstract paper read Henry Longwell before 
the Engine Builders’ Assoc.) (14) June 14. 


Notes Synchronizing.* Joseph Martin Roman. (27) June 14. 


Works and Products the Stanley Electric Manufacturing Company.* (27) Serial 
beginning June 14. 


and Halske Wireless Telegraph System. Frederick Collins, 

une 

The Electrolysis Gas Mains. James Swinburne, (66) June 17. 

‘The Parallel Operation Alternating Current Generators. (13) June 19. 

The New Electricity Works the Borough Shoreditch.* (26) June 20. 

‘The Edison Storage Battery. Henry Joel, (26) June 20. 

The Cyclone Theory Magnetism. Henry Cottrell, (26) Serial 
beginning June 27. 

Sajford Corporation Electricity Works and Tramways.* (26) Serial beginning June 27. 

Space Telegraphy. Marconi. (26) Serial beginning June 

une 28. 

Wireless Jno. Gordon Gray. (2) July. 

Electric Driving for Shops. July. 

The Braun-Siemens-Halske System Wireless Telegraphy.* (19) 

Electrical Plant the Diisseldorf Exhibition.* (26) Serial beginning July 11. 

Electric Power Transmission New Zealand.* (26) Serial beginning July 11. 


Electric Transmission. Matthews. (47) Serial beginning 
uly 


Hoboken Station the United Electric (14) July 19. 
The Plant the Pike’s Peak Power Co.* Jones. July 19. 


New Power House the Peekskill Lighting and Railroad Company.* (17) July 19. 
Electric Cement-Making Plant.* (27) July 


19. 
Generators and Their Application. Ruthven-Murray. (47) July 


Power Transmission the Pike’s Peak Region.* (27) 26. 

Electrical Problems Main-Line Railway Traction. Charles Child. (9) Aug. 
Wireless Telegraphy Meteorology. Emile Guarini. Aug. 
Electric Transmission Wires. Chas. Fritts. (27) Aug. 


Installations Electrique Cie. Est-Lumiére dans Banlieue Est Henry 
Martin. (33) May 


10. 
Directe par Charbon.* (33) June 14. 
Not sur les Alternateurs Compound: Systéme Boucherot. (33) July 


Installations Electriques des Usines Pied-Selle Fumay (Ardennes).* Dufour. 
(33) July 12. 


Marine. 


Comparative Boiler Trials Italy 


16. 
Comparison Five Types Engines. Dalby. read before the Inst. 
Naval May 31. 


Motive Power for the Launch. Roberts. (9) June. 
Armour and Guns Fighting Ships.* Alger. (10) June. 
The Bermuda Floating Dock.* (11) June 
Methods Handling Material over Shipbuilding Berths American Shipyards. Will- 
iam Fairburn. (47) Serial beginning June 21. 
The Peterson Boat-Launc ratus.* (19) June 28. 
the Committee Naval Boilers. (11) Serial beginning July 11. 
Balancing Marine Engines. Dalby. (Read before the Inst. Naval Archts.) 


July 11. 
Plant for East Lamoine, Frenchman’s Bay, Maine.* Mc- 


Nicol, Am. (13) July 24. 
‘The Great Eastern.* Joseph Horner. (10) Aug. 
Roulis sur Houle: Déformation Résistance des Coques Navires Soumises des 
Efforts Statiques des Actions Dynamiques. (36) Serial beginning May 25. 
Mechanical. 


Harry Percy Maxim. (58) Apr. 
Core Drilling with the Davis Calyx Drill.* Emanuel. (6) Apr. 


(Abstract 
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Mechanical—Continued. 


Liquid Fuel—Its Application, Past and Present. R.G. Paddock. (1) Apr. 

Welsbach Lamps.* (66) Apr. 29. 

The Construction and Inspection Steam Boilers; with Especial Reference the City 
Trenton (3) May. 

The Heating Effect Coal. (45) May. 

Devices. Driving Machine Tools from Constant Speed 
Motors. May. 

Protection and Safety Devices Connection with Lift Doors and Control- 
ling Gear.* (21) May. 

The Renold Silent Chain Gear.* (3) May. 

Thwaite-Gardner Blowing Engine Operated Furnace Gas Clay Cross.* (22) May 

Messrs. David Rowan and Co.’s Works, Glasgow.* May 

Coke from Compressed Fuel.* John Darby. (22) May (11) 

23. 

The Recovery By-Products Coke-Making. (22) May 

New High-Duty Pumpiug Engine the Compensating Type.* (14) 10. 

Ignition and Ignition Gears for Internal-Combustion Engines. Holberry Mensforth, 
Inst. Mech. Engrs. (47) May 10. 

The Cast Iron and Wrought Iron Gas Mains. Godfrey Cabot. 
(24) May 

Standardization Pipe Flanges and Flanged Fittings. Robert Atkinson. (62) 
Serial beginning May 15. 

Toe Mechanical the Frick Building, Pittsburg.* (14) May 17. 

The of,the Steam Turbine for Light and Power Work.* Frank Perkins. 

46) May 17. 

Petroieum Fuel. Thos. Paxton. (18) May 17. 

From Old Conditions New the Walsall Gas-Works.* (66) Serial beginning May 20. 

Recent Developments the Gas-Engine. Hudson Beare, Inst. (11) Serial 
beginning (47) Serial beginuing June 

The Diamond Wire Drawing. Barnett. (20) 29. 
the Determination the Irregularity Factor Engines. Rudolf Franke. (Read 
before the Verband deutscher Elektrotechniker.) (26) Serial beginning May 30. 

The German Niles Tool Works, Berlin.* (11) Serial beginning May 30. 

The New Diesel Engine.* (12) Serial beginning May 30. 

The Giant Crane Bremerhaven.* (19) May 31. 

Steam Engine Packing.* McSwiney. (Paper read before Birmingham Assoc. Mech. 
Engrs.) (47) May. 31. 

Alcohol Germany for Heat, Light and Power.* Frank Mason. (10) 

une. 

Mechanical Draft.* Still. (4) June. 

The Battle the Boilers. Benjamin Taylor. (64) June. 

Inclined-Retort Settings and Their Development.* Edward Drory. 
(66., une 3. 

The Condensation Coal Gas. Harold Colman. (66) June 

The Flying V.E. Edwards. (Paper presented Meeting the Am. Soc. 
Mech. (20) June (13) June 

Power Plant the Schwarzschild Sulzberger Company, Chicago.* (14) 

Recovery Bye-Products Coke Making.* (Paper read before the Iron and 
(66) June 10. 

Determining Temperature Exhaust Gases. Fernald. (Presented Boston 
Meeting Am. Soc. Mech. Engrs.) (62) 

The Utilization Peat Fuel.* (13) 

Cold Working Sheet Metal Dies.* Riggs, Jun. Am. Soc. (Abstract 
paper presented Meeting Am. Soc. Mech. Engrs.) (13) June 12. 

The Hydraulic Air Compressor Norwich, Conn.* Herbert June 12. 

Meeting the Am. Sov. Mech. Engrs.) (13) June 12; (14) June 14. 

Detroit Steel Car Works the American Car Foundry (15) June 

Pneumatic Pumping Appliances.* Popplewell, Assoc. Inst. (47) Serial 
beginning June 14. 

Piping Materials for Steam Plants. (Paper read before the Engine Builders’ Assoc. 

une 17. 

The Parallel Operation Alternating Current Generators. (13) June 19. 

The Fuel Briquetting Industry the United States. (20) June 

Simple Form Fuel Calorimeter. Charles Darling. (11) 20. 

The Manufacture Tin-Plate. (22) June 20. 

New Tool Steels and Their Advantages. (22) June 20. 

Carbureters.* (19) June 21. 

Plant the Elizabethport Shops Central Railroad New Jersey.* 

1 une 21. 

Liquid Fuel and Its Application. Paddock. Serial beginning June 21. 

Large Gas-Engines and the Gases Used Them.* Dugald Clerk, (Read 
Meeting the Gas Institute.) June 

New System Gas Measurement. T.G. Marsh. (Read Meeting the Gas Insti- 
tute.) (66) June 24. 
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Mechanical—Continued. 
Efficiency and Economy Gas Distribution.* Walter Hole. (Read Meeting the 
American Plate Mills. (22) June 27. 
Shop Drawings. (11) June 27. 
The Mechanical Plant the Chicago Tribune Building.* (14) June 28. 
The Economy Mechanical Stoking.* William Wallace Christie. (9) Serial beginning 
The Steam Turbine Hartford.* (64) July. 
Proposed Standard for Machine Screw Thread Sizes. Charles Tyler. (Read 
Chains and Their Manufacture.* (20) July 
Grinding Machines and Processes. Joseph Horner. Serial beginning July 
New Apparatus for Testing Materials the Laboratory, Purdue University, Lafayette, 
Ind.* Kendrick Hatt. (11) July 
Modern Printing Works.* (47) July 
The Status Alcohol Power Source. Krarup. (20) July 10. 
The Bleichert Aerial Ropeways.* (22) July 11. 
The Plant the Rogers, Peet Building, New York.* (14) July 12. 
Gas Engines. Nutting. (20) July 17. 
Depreciation Coal and Coke Shipment. Stelkens. (Report made the Interna- 
tional Navigation Cong., Diisseldorf.) (11) July 18. 
Tests Motors. (20) July 24. 
Pipes and Accessories Used the Transmission Power Compressed Air. 
Notes the Industrial Use Gas Works (24) July 28. 
The Selection and Installation Hydraulic Elevators.* Henry James. (13) 
Producer Gas; Its Use Engineering and Shipbuilding. F.J. Rowan. (10) Aug. 
Test Laval Steam Turbine Using Superheated Steam. (14) Aug. 
Procédés Appareils Nettoyage des Chaudiéres Tubulaires.* (37) Apr. 
Etude Générale Rendement des Nouvelles Turbines Laval.* Delaporte. (37) 
Serial beginning May. 
Rateau. (37) June. 
Concours Exposition Moteurs Appareils Utilisant Dénaturé.* 
Metallurgical. 
Review Alloys. Gustav (61) Apr. 18. 
Hatfield. (22) May (47) May 24. 
New System Cooling Tuyeres for Blast-Furnaces. Horace Allen. (22) 
(47) May 24. 
The Chemical and Physical Properties Carbon the Hearth the Blast Furnace 
The Influence Chemical Composition Soundness Steel Ingots.* Axel Wahlberg. 
(22) May 
Sperry. (47) May 17. 
Recent Blast-Furnace Practice.* Brierley Denham Healey. (47) Serial beginning 
Puddled Iron and Mechanical Means for Its Production.* James Roe. (20) May 29; 
(16) May 31. 
Cowles. (10) June. 
The Chase Roasting Furnace.* (16) 
Shanghai Soc. Engrs. and Archts.) June 13. 
The Metallurgy the Cupola. Field. (20) June 19; (62) June 
Assoc.) (20) June 19: (62) June 19. 
Cores and Core Arbors.* Edward Gilmour. (62) June 19; (20) June 26. 
American Blast Furnace.* John Birkinbine. (2) 
Developments the Production Open-Hearth Steel. James Christie. (2) 


Gas Institute.) (66) June 24. 
Gas-Engine Temperatures. Wimperis, Inst. (11) June 27. 
Jul 
Boston Meeting the Amer. Soc. Mech. Engrs.) (41) July; (62) July 17. 
Coke-Oven Charging Machines.* (22) July 
The Selection Steel for Various Articles. (20) Serial beginning July 10. 
The Paris-Vienna Motor Car Race.* (12) Serial beginning July 11. 
New Ore Handling Machinery.* Waldon (62) July 17. 
The Drafting System British Engine Shop. (14) July 19. 
Popplewell. Serial beginning July 26. 
July 
Les Conditions des Machines Stations Centrales. Alfred Van Der 
Combustion Renversée par Aspiration.* Deschamps. (33) Apr. 26. 
Théorie des Ejecto-Condenseurs Expériences Nouveau Type des ces Appareils. 
Coupan. (33) June 
The Elimination Silicon the Acid Open-Hearth. Andrew McWilliam and William 
The Combined Blast-Furnace and Open-Hearth Furnace.* (22) May 
Foster. (22) May 
Useful Alloy Copper, Nickel, Zinc and Aluminium for Sand Casting. Erwin 
May 17. 
Handling Ore Blast-Furnace: Some Details Typical American Plant.* 
The Forgings. Thomas Bunt. (Paper read before the 
The Molding Machine.* Stupakoff. (Read before the American Foundrymen’s 
Changes the Manufacture Pig Iron, Illustrated the Development the 


q 
q 
q 
| 
| 
| 


‘ | 
q 
q 


CURRENT ENGINEERING LITERATURE. 251 


The Steel Trade the North-East England.* Henry Simpson. (10) July. 
Steel Producer: The Operations the Dominion Iron Steel Company.* 
10) July. 

Bessemerising Copper and Copper Mattes. James Douglas. (10) July. 

The Economic Production Iron and Steel: Influence Labor-Saving Machinery 
the United States.* Theodore Robinson. (10) July. 

Upon the Structure Metals and Binary Alloys.* William Campbell: (3) July. 

Dry Crushing Ore. (16) Serial beginning July 

Hot Metal Mixers.* (22) July 18. 

Notes the Republic District, Washington, with Special Reference the Metallurgy 
its Ores.* J.C. Ralston. (16) July 19. 

Nickel-Steel; Its Practical Development the United States.* Porter. (10) 


Aug. 
Constitution des Alliages. Léon Guillet. (33) Serial beginning June 28. 


Military. 


The Evolution Smokeless Powder and other High Explosives. (11) May 
The New 15-Pounder Quick-Firing Field Artillery Gun.* (12) May 16. 

The Diisseldorf Exhibition; Krupp Pavilion.* (11) Serial beginning June 
Barbette for Howitzer.* (19) June 14. 

Trench, Parapet (44) July. 

Armor Plates Pierced.* (20) July 10. 


Electricity Application Submarine Mines. John Stephen Sewell. (19) July 19. 
Mining. 


Core Drilling with the Davis Calyx Drill.* Emanuel. (6) Apr. 

The Ehrenfeld Plant the Webster Coal Coke Co.* (45) May. 

Winding Plants for Great Depths.* Behr. (22) Serial beginning May 16. 

Safety Lamps and Colliery Explosions. (12) May 23. 

Wire Ropes (for Mine Use). W.D. Hardie. (Abstract Paper read before the Cana- 
dian Mining Inst.) (16) May 

Centrifugal Pumps for Mine Work.* W.R. Crane. (45) June. 

Tapping Drowned Workings.* Wilson, Jr. (45) June. 

Recent Shaft Sinking Europe the Freezing Method. June 14. 

Coal Mining India.* Ernest Benedict, (10) 

The Electric Locomotive for Mine Haulage: Present Practice and Economies.* George 
Gibbs. (10) July. 

Mining for Drilling, Hauling, Hoisting and Pumping.* Edward 

ix. (10) July. 

Cutting Machinery; with Special Reference American Practice.* Edward 
Parker. (10) July. 

the United States.* Parke Channing. (10) July. 

Gold Dredging New Zealand.* (10) July. 

Gold Mining the Transvaal, South Africa.* John Hays Hammond. (10) July. 

Placer and Alluvial Mining, and Gold Dredging.* George Evans. 
(10) July. 

The Transvaal Mines under the New Régime. John Hays Hammond. July. 

Colliery Ventilating Machinery.* Percy. (10) July. 

Electricity Mining.* William (10) July. 

Water Mining; Its Various Applications the United States.* Brayton. 
July. 

Mining Explosives. James (45) July. 

Compressed Air Haulage. Robert Peele. (45) July. 

Description Primary Operations and Temporary Plant Required for Sinking Pit.* 

Electrically-Driven Centrifugal Pumps the Horcajo Mines, Spain.* (11) July 18. 

Three-Phase Electric Driving Applied Coal-Cutting. Roslyn Holiday. (22) July 18. 

Different Methods Hauling Ore Bingham, Utah.* Hardesty. (13) July 

Mining the Diisseldorf Exhibition. (12) Serial beginning July 25. 

The ion Steam-Pumps the Sinking Deep Shafts.* Price 

ell. (22) July 25. 

Sinking Shaft Atchison, Kansas. William Crane. (16) July 26. 

Anthracite Coal Mining the United States: Sketch the Pennsylvania Coal Fields.* 
John Birkinbine, Am. Inst. (10) Aug. 

Les Principaux Gisements Minerais Fer Monde. Léon Demaret. (30) Apr. 


Miscellaneous. 


Report the Metric System. (19) May 10. 
Extraordinary Trench Digging.* (46) June 21. 


hemical Laboratory the Case Threshing Machine Co., Racine, 
10. 


The Duties Engineers Enforcing Contracts. Albert Am. Soc. 
July 17. 


The History the Institution Civil Engineers. Charles Hawksley. (14) July 26. 
Illustrated. 
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Miscellaneous—Continued. 


The Metric System: Practical View It, and Suggestion. Sherman Gould, 
Am. Soc. (10) 

Voies Communication Moyens Madagascar: Leur Etat Actuel—Leur 
Avenir. F.C. Taupiat-de (32) May. 


Municipal. 


Streets and Roads. James Macdonald. (1) Apr. 

Bitumin Macadam Pavements. William Burns. (1) May. 

Steei Wheelways for Wagon Roads. Ira Baker, Am. Soc. (13) 

upon the Binding Sand Stone Dust. Halbert Powers Gillette. 
13) May 15. 

The New Specifications for Asphalt Pavements New York. (14) May 17. 

The Selection Materials for Macadam Roads. Logan Waller Page. (14) May 17. 

Some Details Broken-Stone Road Building.* (14) May 24. 

Comparison Brick Tests and Street Wear. (60) June. 

The Reorganization the Metropolitan Fire Brigade. (11) July 

The Cost Brick and Stone Block Pavements. Halbert Powers Gillette. (13) July 24. 

Automatic Street Sweepers.* Waldon Fawcett. (60) Aug. 


Municipal Ownership England. Robert Porter. (17) Serial beginning, 
ug. 


Railroad. 


Maximum Trains: Their Relation Track, Motive Power and Traffic. Trat- 
man. (65) 

Construction Elliptical Springs. Charles Lindstrom. (61) Apr. 18. 

Reminiscences Half Century. M.N. Forney. (65) May. 

Light Mountain Railways. George Francis. (1) May. 

Burlington Route Test Car.* Max Wickhorst. 

Chicago Great Western Tandem (39) 

The Trans-Australian Railway. (12) May 

Interlocking Construction and Specifications. Tilton. (40) May 

Norfolk Western Standard Equipment.* (40) May 

The Electric Elevated and Underground Road Berlin.* (27) May 10. 

Test and Dynamometer Car, Chicago, Burlington Quincy (13) May 15. 

Automatic Block Signals the Philadelphia and New York Divisions the Pennsyl- 
vania Railroad.* (15) May 16. 

Standard Freight Locomotives the Columbian Government.* (15) May 16. 

Smith. (61) 

Western Club: Report Committee Draft Rigging Relation the Whole 
Cars. (61) May 20. 

Railways.* Waldon Fawcett. (62) May 

Avenue Improvements the Long Island Brooklyn.* (13) 
May 22. 

Pennsylvania Standard Consolidation Engine.* (40) May 23. 

Early History the Delaware, Lackawanna Western Railroad and Its Locomotives.* 
Herbert Walker. (15) Serial May 30. 

Water-Tube Boiler for Locomotives.* (11) May 30. 

Baldwin Decapod for the Santa Fé.* (40) May 30. 

Slip Switch Renewals the Chicago Western Indiana R.* (18) 

31. 

Pennsylvania Division Shops the R.R R.* (18) May 31. 

Features Continental Locomotive Construction.* Charles King. June. 

Oak Grove Shops the New York Central.* (39) June. 

Modern Car Design. Seley. (25) June. 

Fuel for Locomotives: Hoosac Tunnel, Boston Maine Railroad. (25) June. 

Atlantic Type Fast Passenger Locomotive, Pennsylvania (25) June. 

Decapod Tandem Compound Freight Locomotive; Atchison, Topeka Santa 
(25) June. 

Mechanical Stokers for Locomotives.* Fred. Colvin. (Paper presented Meeting 
the Amer. Soc. Mech. Engrs.) (20) June (13) (18) June 14. 

Recent Locomotives the Illinois Central Railroad.* (40) June 

The Perfection Fuel Economizer and Smoke Consumer.* (40) June 

Building American Locomotives.* (46) Serial June 

Self-Dumping Cars Railroad Construction.* Day Allen Willey. (46) 

Notes Some Twentieth Century Locomotives. Charles Rous-Marten. (47) Serial 
beginning 

The Elevated Structure the Atlantic Avenue Improvement, Brooklyn.* (14) 

Electric Traction and Standard Railways. Huber. (17) 

Staybolt Breakage.* (15) June 13. 

New Engine House the Boston Maine East Cambridge.* (15) June 18. 

Cast-Iron Wheels Under Heavy Cars.* (15) June 13. 

Some Modern Draft Gears.* (15) June 13. 

The Structural Steel Car Company.* (15) June 13. 


Tilustrated. 
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Railroad—Continued. 


Some Experience with Special Wheels Heavy Service. Griffin. (15) June 13. 

The Railroad Telephone. Hammond. June 13. 

New Power for the Frisco System.* (40) June 13. 

The Cross Shops the St. Louis, Iron Mountain Southern Railway.* (40) 
June 13; (18) Serial beginning June 14. 

The Locomotive Piston Valve.* (18) June 

The Largest Geared Locomotive Yet Paso Rock Island Route.* (18) June 
14; June 

The Question Power for Railroad Repair Shops. (18) June 14. 

The Electric Road Berthoud-Thoune, Switzerland.* (46) June 14. 

The New Beacon Mountain Railway.* 17. 

Michigan Central Shops Jackson, Mich.* (40) June 20. 

Competitive Locomotive Types for the Illinois Central.* (15) June 20. 

New omotive Equipment for the St. Louis San Francisco R.* (18) June 21. 

The Cedar Lake Shops the Minneapolis St. Louis R.* (18) June 21. 

Heater for Locomotives.* (15) June 27; (25) (47) 

uly 12; ug. 

The Chica Alton Shops Bloomington, (15) June 27. 

Two New Types Suburban Locomotives.* (40) June 27; (15) June 20. 

Improved Fuel Economizer and Smoke Consumer.* (18) June 28. 

Railway Blocks and Telegraphs—Recent Practice. (21) July. 

The Effect Waterways Railway Transportation. S.A.Thompson. (9) July. 

Steel Rails: Relations between Structure and Durability.* Robert Job. (3) Serial be- 
ginning July; (15) (13) July 

The Pryor Gap Tunnel; Burlington Missouri River R.* F.T. Darrow. (13) July3. 

Development British Equatcrial Africa. Steuart Betton. 

29) July 

The Tunnel and Its Construction. (12) Serial beginning July 

The Construction First-Class French Locomotive.* (12) Serial beginning July 

Grand Rapids, Grand Haven Muskegon Railway.* (17) July 

Train Resistance. Armstrong. July 

Train Resistance Formule. John Balch Blood. (17) July 

Tests the Friction Side Bearings and Center Plates for Freight Cars: Abstract 
Report Committee the Master Car Builders’ (13) July 10. 

Modern Water Supply for Locomotives.* Whyte. (15) 11. 

Electric Driving for Shops. Seley. (Paper read before the Amer. Ry. Master 
Assoc.) (18) July 12. 

Combination Transfer Table and Car Elevator.* (13) July 17. 

Grade Crossing Protection Texas. (13) July 

The Superintendent, the Conductor and the Engineman. Adams. (15) July 18. 

Crosshead and Piston Rod Connection.* Roger Atkinson. (15) July 18. 

The Commodity Ton Mile. Hudson. (40) July 18. 

Automatic Train-Order Signal, Hocking Valley (18) July 19. 

Typical Shop Serve for 300 Pomeroy. (Read before Annual 
Convention the Amer. Ry. Master Mech. Assoc.) (18) Serial beginning July 19; 


Aug. 
Lens Mirror Locomotive Headlight.* (13) July 24. 
The Perfection Fuel Economizer and Smoke Consumer.* July 25. 


Signalling and New Express Locomotives the Caledonian Railway.* 
Norman Macdonald. (40) July 25. 


The Baltimore.& Ohio Third Rail System.* (40) July 25. 

The Tehuantepec Railroad vs. the Isthmian Canal.* (46) July 26. 

uly 26. 

Large Locomotive; The Paso Rock Island Route.* (25) Aug. 

The Mexican Railway System.* Victor Braschi and Ezequiel Ordofiez. (10) Aug. 

Up-to-date Roundhouses.* (25) Aug. 

Passenger Engines for the Chesapeake Ohio and the Missouri Pacific.* (15) Aug. 

New Method Steel Car Construction. (18) Aug. 

The Mechanical and Electrical Equipment the Pittsburg Lake Erie Railroad Ter 
minal, Pittsburg.* (14) Serial beginning Aug. 

Les Tramways Vapeur aux Indes Néerlandaises (Java, Madoura Sumatra). 
Auguste Moreau. (32) Mar. 

Les Chemins Fer Saint-Paul (Brésil).* (38) May. 

zot. (34) May. 

Applications Vapeur Surchauffée aux Locomotives.* Barbier. (33) May 31. 

Nouvelle Ligne Paris Versailles: Tunnel Mendon.* A.Dumas. (33) 

Locomotives Compound Quatre Cylindres Compagnie des Chemins Fer 
Pierre Guédon. (34) Serial beginning July. 

Note sur les Travaux Ligne d’Issy Viroflay.* Rabut. July. 

Nouvelle Locomotives Compound Quatre Cylindres Dispositif Démarrage Systéme 


Goelsdorf.* Pierre Guédon. (33) July 12. 
Railroad, Street. 


Electric Traction. Philip Dawson. (26) Serial beginning May 
The New Electric Rapid Transit Railway Berlin, Germany.* (13) May 15. 
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Railroad, Street—Continued. 


Causes and Remedies for Vibration. (17) May 17. 

Selection Street Railway Motor Equipment. Fred Jones. (17) May 17. 

Express and Light Freight Traffic Electric Roads. (15) 23. 

Restrictions the Controller Handle. (17) May 24. 

Power Plant the Hartford Springfield Street Railway Co.* (14) May 24. 

Construction the Metropolitan Railway, Paris.* (14) May 24. 

Camp’s Bay, Cape Town and Sea Point Tramways.* (26) May 30. 

Problems Electric Railways. and (Paper read before the 
Inst. Elec. Engrs.) (19) Serial beginning May 31. 

The Vevey-Mont Pélerin Funicular Electric Railway.* Enrico Bignami. 

Cardiff Corporation Tramway.* (26) June (17) July 

une 


Results Tests for Air Resistance the Berlin-Zossen Experimental High Speed 
Line.* (17) Aug. 

Mineola, Hempstead and Freeport Traction Company.* (17) June 28. 

The Design Conductors for Electric Railways. (47) June 28. 

The Mechanical Engineering Electric Railway.* Howard Quick. (9) July. 

New Equipment the Liverpool Overhead Railway.* (26) July (17) July 19. 

Collectors for Heavy Traction. George Hanchett. (17) July 

International Tramways Exhibition.* (47) July 12. 

The Electric Tramway System Newcastle-on-Tyne.* (26) Serial beginning July 18. 

Division the New York Rapid Transit Railroad.* (14) Serial beginning. 

19. 


Recent Improvements the Boston Elevated Railway.* (17) uly 26. 
Power Plant the Berkshire Street Railway Pittsfield, Mass.* (14) July 26. 


The Central Power Station the Glasgow Municipal Electric Tramways.* (64) Aug. 
Power Brakes for Street Cars. (15) 

High Speed Electric Railroad Aug. 

Trolley Omnibus Line between Nice and Upper Monte Carlo.* (17) Aug 


The System the Youngstown-Sharon Railway and Light Company.* (17) Aug. 
The Electric Third Rail.* W.B. Potter. (17) 


Description Réseau des Tramways Electriques Marseille.* Denizet. (43) 
Trimestre. 

Les Chemins Fer Electriques. Léon Gerard. (32) Mar. 

Chemin Fer sur Route Paris (33) Apr. 26. 

Métropolitan Local Berlin: Installations Matériel Roulant.* 
Henry Martin. (33) May 17. 

Conduite Souterraine Rainure Latérale.* (36) May 25. 

Equipement Sous-Station des London United Tramways.” 25. 

Chemin Fer Traction Electrique Fayet Chamonix.* Henry Martin. (33) 
Serial beginning June 28. 


Note sur Dépot Compagnie des Tramways Parisien aux Lilas (Seine).* 
Lelarge. (38) July. 


Sanitary. 


The Intermittent Sewage Filters Pittsfield, Mass.* (14) May 10. 

The Action the Septic Tank Acid Sewage. (14) May 10. 

New System Street Cleaning.* (46) May 10. 

Electro-Pneumatic Control the Moon Island Sewage Reservoir. (18) May 17. 

Electric Sewage Pumps, Septic Tanks and Contact Beds Fond Lac, Wis.* Geo. 
Pierson, Am. Soc. (13) May 22. 

Experiments Worcester, Mass., Acid Iron Sewage Closed Septic 
Tank. Leonard Kinnicutt and Harrison Eddy (13) May 29. 

Status the Sewage Problem England.* Leonard Kinnicutt. (1) 

une. 

The Purification Sewage. (Paper read before the Society Civ. Engrs. and 
Surveyors). (60) June. 

Heating New York Residence.* (14) June 14. 

The Mitchell System Sewage Disposal. (14) June 14. 

The Sanitary Measures Adopted after Floods. George (19) June 14. 

Sewage Purification Works Depew, Everett Hill. (13) June 26. 

House Drainage. Raymond. (Paper read before the Michigan (60) 


July. 

Water the Carnegie Residence, New York.* (14) July 

The Drainage New Orleans. (11) July 25. 

Concrete Sewer Construction the Chicago Clearing Yards (14) Aug. 

Plumbing the Carnegie Residence, New York.* 

des Eaux Belgique par Méthode Chimicobiologique. Duyk. 
(30) Apr. 


Structural. 


New Method Testing Fire-Resisting Qualities Fireproofed Wood.* Ira 
Woolson, Am. Soc. (6) Apr. 


the Burning Portland Cement. Wm. Newberry. (67) 


Unit Stresses the General Case Flexure. Johnson. (1) 
May. 


(9) June. 
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Structural—Continued. 


Underpinning the Decker Building, New York.* (14) May 10. 
Theory the Strength Beams Reinforced Concrete. Kendrick Hatt. (Ab- 
stract Paper read before the Indiana Eng. Soc.) (14) May 10. 
The New York Stock Exchange Building.* (14) May and May 
Fire Tests Fireproof Floors the New York Building Department.* (13) May 29. 
the Plant the Edison Portland Cement Co. Stewartsville, 
Steel and Concrete Coal Storage Plant.* Franklin Bowman. (Abstract Paper 
presented the Convention the Am. Soc. E.) (14) May 
The Twenty-Third Street Building, New York.* (14) May 31, 
The Designing Office Building.* Colbert MacClure. (58) June. 
The Fire-Proofing High Office Buildings. Peter Wight. (58) June. 
The Building Laws the City Pittsburg. Brown. (58) June. 
Monier Cement Storage Elevator South Chicago.* June. 
Wet, Dry Medium Concrete. Parkhurst. June. 
Practical Strength Columns Struts Wrought Iron and Mild Steel.* Mon- 
Halls. Blackall. (Reprinted from the Technograph.) 
(14) 
Extension the Corn Exchange Bank Building, New York.* (14) June 
The Pneumatic Foundations the Battery Place Building, New York.* (14) June 21. 
The North German Lloyd Pier-Sheds, Hoboken.* (14) Serial beginning June 21. 
The Permeability Concrete under High Water Pressures. McIntyre and 
True. (13) June 26. 
Pittsburg Plant the American Bridge Co., near Economy, Pa.* (13) 
une 26. 
Anti-Corrosive Paints; Their Qualities and Composition. (11) June 27. 
Tests Reinforced Concrete Beams. Kendrick Hatt. (Paper read before Amer. 
Section, International Assoc. for Testing Materials.) (14) June 28. 
The Cement Testing Laboratory Cornell University.* Edgar Kay. (60) July. 
Various Recipes for Cements, Mortars, etc. (67) July. 
Its Constitution, Properties and Manufacture. Richard Meade. 
(3 uly. 
Portland Cement: Description Methods Employed Its Manufacture and Types 
American and Foreign Cement Machinery. Richard Meade. (45) July. 
Underpinning Tall and Narrow Brick Building.* (14) July 
Standard Cement Specifications. Lesley, Assoc. Am. Soc. (Paper read 
before the Amer. Section, International Assoc. for Testing Materials.) (14) July 
Cement Testing Municipal Laboratories. Humphrey. (Paper read before the 
Amer. Section, International Assoc. for Testing Materials.) (14) July 12. 
Notes Experience Masonry Construction. (13) 17. 
The Manufacture Cement from Slag: The Curtin Process.* (20) July 
The Battery Place Building, New York.* (14) July 19. 
Experiments with Cements, Mortar and Concrete. Thomas Clark. (13) 
uly 
Determining the Weight Steel Trusses and Plate Girders. H.G. Tyrrell. 
July 25. 
Raymond Concrete Piles.* (18) July 26. 
Accuracy and Value the Testing Cast Iron. Richard Moldenke. (9) Aug. 
Test Concrete Slab Reinforced with Expanded Metal.* Connet. (14) 
Aug 
sur Ciment Armé. Breuillé. (43) ler Trimestre. 
les Constructions Ciment Armé. Boussiron. (36) Serial beginning May 
Les Bétons Ciment Armés. Dumas. (30) June. 
Méthode Brinell pour Détermination Dureté des Corps par 
Bille d’Acier dans Substance Etudiée. (36) June 10. 
Fabrication Portland Artificiel par Fours Portatifs. Leduc. (36) July 10. 


Labor-Saving Tool for the Drafting Room.* (13) May 15. 

The Arid District between the Rio Grande and the Pacific Traversed the Engineers 
the Mexican Boundary Commission 1892-94. Oscar C.S. Carter. (2) July. 

New Types Hand Surveying Instruments.* (11) July 11. 

Surveying Central America. July 

Ferguson’s Surveying Circle and Percentage Unit Angular Measurement John 
Ferguson, Inst.C. (11) July 25. 


Water Supply. 


Filtration River Water. Alfred Jenkins, Assoc. (66) Apr. 29. 
Iron Coagulant Process Lorain. (14) May 

The Kennicott Water Softening System.* (13) May 15. 

The Utility Subsiding Basins. (14) 
Concrete Lined Reservoir with Concave Slopes Aurora, (13) May 22. 
Recent Developments Punjab Irrigation. Sydney Preston. (29) May 30. 
The Purification Feed Water.* (19) May 31. 
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Water Supply—Continued. 


Preliminary Report the Committee Standard Specifications for Cast-Iron Pipe, 
with Discussion. Freeman Coffin, Forbes and Dexter Brackett. (28) June. 
The Marlborough Water-Works.* George Stacy. (28) June. 


Investigations Regard Coloring Matter Water and Methods Removal. (28) 


June. 

Rainfalls. Alfred Théard. (1) June. 

and Paul Hansen. June. 

The Earth Work the Wachusett Reservoir. Robert Pratt. (60) June. 

Auxiliary Water Supply for Fire Protection (67) June. 

Water Treating Systems.* J.C. William Greth. (62) June 

Bennett. (13) June 

The Cauveri Falls Electrical Power Transmission.* (12) Serial beginning June 

The Air Compressor Norwich, Conn.* Herbert Knight. (13) June 12. 

Measurement the Flow Water the Sudbury and Cochituate Walter 
Patch. (13) June 12. 

Standard Methods Determining Turbidity and Color Water; Issued the Division 
Hydrography. Geological Survey. (14) June 14. 

Classified Review Dam and Reservoir Failures the United States. William 
Hill, Am. Soc. (13) June 19. 

New Irrigation Works and Methods Colorado. Crafts. (14) June 21. 


Water Cost and Water Waste. Holmes. (Paper read before the Michigan Eng. 
(60) Jul 


The Tabeaud High Dam, near Jackson, Cal.* (13) July 10. 

New Water-Works for Loughborough.* July 11. 

Electric Power Transmission New Zealand.* (26) Serial beginning July 11. 

The Financial Questions Water-Works Valuations. John Alvord. 
Paper read before the Amer. Water-Works Assoc.) (14) July 

Experiments the Purification the Springfield Water Supply. (14) July 12. 

The Purification and Sterilization Water. Dr. Rideal. (29) 

The Plant the Pike’s Peak Power Co.* R.M. Jones. (14) July 19. 

The Rust from Water Containing Crenothrix. (14) July 26. 

Modern Filtration.* Robert Milligan. (60) Aug. 

The Loss Capacity the Vyrnwy Aqueduct, Liverpool, England. (14) Aug. 

des Chutes d’Eau dans les Alpes Tavernier. (32) May 


Electriques des Usines Pied-Selle Fumay (Ardennes).* Dufour. 
(33) July 12. 


Waterways. 


The Proposed Inter-Oceanic Canal. (12) May 

Tke Conditions Governing the Panama and the Nicaragua Canal Routes. George 
Morison. (Address before the Massachusetts Reform Club.) (15) May 

Breakwater Port Colborne, Ontario; Welland Canal Entrance.* (13) May 


Concrete Breakwater Construction Buffalo, New York.* Am. Soc. 
C.E. (13) May 29. 
Dock Construction and Around Buffalo. Kielland. (1) June. 
Work the Missouri River; Chicago Alton Ry.* Witt. (13) 
une 


Reaction Breakwater: Being the Report the Franklin Institute. (3) July. 
The Effect Waterways Railway Transportation. Thompson. (9) July. 
The Panama Canal. (11) July 


Automatic Lightship.* Waldon (46) Aug. 


Canal Nivernais: Etablissement Touage Mécanique dans Bief Partage.* 
Mazoyer. (43) ler Trimestre. 


Forme des Cours Fond Mobile.* Georges Poisson. (43) ler 

rimestre. 

Port Marchand Brest Son Avenir Prochain. Duchesne. (32) Apr. 

Protection contre les Infiltrations des Ouvrages Canal 

Dortmund and Denil. (30) Apr. 

Nouvelles Cales Radoub Port Kiel. Barberot. (35) May. 

Touage Mécanique Etabli Bief Partage Canal Nivernais.* Mazoyer. (35) 
Serial beginning May. 

Loire Navigable.* René Philippe. (33) Serial beginning May 24. 

Les Canaux Liége vers Anvers les Pays-Bas Point Vue 
Traction Mécanique des Bateaux. Herman. (30) June. 


June 


Seine Maritime.* (33) Serial beginning July 19. 
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Vol. XXVIII. AUGUST, 1902. No. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE FLOW WATER WOOD PIPES. 


PRESENTED OcTOBER Ist, 1902. 


Before entering into discussion the series experiments con- 
ducted the writer, through the courtesy and assistance Reginald 
Thomson, E., City Engineer Seattle, Wash., brief descrip- 
tion Seattle’s gravity supply will required, order fully 
understand the conditions under which the experiments were con- 
ducted. 

Description Gravity System.—About miles southeast Seattle, 
the crow flies, the city has constructed, across Cedar River, dam 
which diverts the water for the city’s domestic water supply into 
series pipe lines 28.52 miles length, connecting the dam directly 
with the high-service reservoir the city. These lines consist 54-in., 
44-in. and 42-in. stave-pipe, and 42-in. steel pipe. 

The first section consists 679 ft. 54-in. stave-pipe extending 
from the intake the dam the settling basin. The plan and profile 
this section are shown Figs. and 

The dam and the upper part the 54-in. pipe line are shown 
Figs. and Plate 


papers are issued before the date set for presentation and discussion. 
Correspondence invited, from those who cannot present the may 
sent mail Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with discussion 
full will published Transactions. 
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FLOW WATER WOOD PIPES. 


PLAN 54-INCH PIPE LINE. 


PLAN 44-INCH PIPE LINE. 


Fias. 1 AND 2. 
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482 FLOW WATER WOOD PIPES. 


the intake, the water 
controlled large sluice- 
gate, operated the usual man- 
ner, with racks, pinions and 
handwheel. 

the settling basin, Fig. 
the pipe enters well where the 
water either diverted into 
24-in. by-pass, shutting down 
large wooden sluice-gate, 
allowed flow through the 
basin. The opening between 
this well and the basin ft. 
diameter, and built the con- 
wall dividing the well from 
the basin. 

The water entering the set- 
tling basin passes through two 
sets screens extending across 
the basin and through 48-in. 
sluice-gate into the 44-in. pipe, 
the first series and 
42-in. wood and steel pipes lead- 
ing direct the high-service 
reservoir the city. 

There are only two connec- 
tions with this line; one 24-in. 
connection leading Beacon 
Hill Reservoir (which was the 
reservoir used connection 
with the old pumping system), 
and one 36-in. connection lead- 
ing the low-service reservoir. 
Neither these connections 
use the present time. 

The settling basin ft. 
long (including the well), ft. 
wide and ft. deep. in- 
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for separating any foreign matter which may pass through 
the racks the intake, and arranged with by-pass, that 
not necessary shut down the line while the basin and screens 
are being cleaned. drained through three 24-in. sluice-gates, 
which discharge into three cast-iron pipes connecting with common 
drain tunnel. There also 3-in. valve connecting with the 24-in. 
by-pass, and drain tile connecting with subsoil drain surrounding 


ne Gauge Board 
mCarriage Platform 


Elev. 540 


Center Rod for 24-in. Gate-valve 
48-in. Sluice Gate 


Screen Chamber 


By-pass 


' 


‘Drain Tunnel. 


the foundation, which also drains into this tunnel. The quantity 
water coming from this drain tile and from the 3-in. valve was 
small that the proportion coming from outside the basin, through 
the drain tile, has not been taken into account. The drain tunnel 
rectangular section, with arched roof built concrete, ft. 
wide and ft. high inside. During these experiments was im- 
possible prevent leakage through these drain valves. The quantity 
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was measured with weir the mouth the drain tunnel, and allowed 
for. From the settling basin the water passes into the following pipes 
consecutively 
262 ft. 44-in. stave-pipe; 
5405 42-in. stave-pipe; 
8982 42-in. steel pipe across Black River Valley, where 
the maximum pressure about 470 
13503 42-in. stave pipe; 
16545 steel pipe, crossing Dunlap’s 
18163 42-in. stave pipe; 
6385 42-in. steel pipe crossing low divide the hill 
above the city; 
7687 stave pipe the high-service reservoir. 
Making all: 
679 ft. 54-in. stave pipe. 


Total.... 150 611 ft., 28.52 miles. 


The following are the principal elevations: 


Crest weir high-service reservoir.............. 421.33 


had been the intention, originally, take such measurements 
would make possible determine the loss head each the 
different kinds pipe, but, owing the impossibility measuring 
the discharge any point the line except the head works, and 
the fact that there was considerable leakage several points along the 
line, the writer concluded confine his experiments the two sizes 
pipes near the head works, viz., the 54-in. pipe leading from the 
dam the settling basin, and the 44-in. pipe leading out the 
ing basin for distance about These two lengths being 
nearest the point measurement, and under comparatively light 
pressure, there would less danger leakage, and was possible 
measure the loss head with open piezometer tubes. 
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Location Piezometers.—The question the proper location the 
connections with the piezometer tubes involved study the prob- 
able conditions affecting the results the experiments. 

was desirable, the first place, make the distance between 
piezometers great possible, order reduce minimum errors 


piezometer heights from various causes. was importance 


locate the lower piezometer the 44-in. pipe that the widest 
range hydraulic grade could obtained. was also desirable 
locate the piezometers where the pipe was uniform section, and 


nearest the average diameter. This, however, was blind guess, 


was impossible make examination the inside the pipes 
that time. The writer was fortunate this respect, as, exami- 
nation made two months later, was found that the piezometers could 
not have been placed much better advantage. 

Piezometer No. the upper one the 54-in. pipe, was located 232 
ft. from the intake. (See Figs. and and Plate XXIV, Fig. 1.) 

The iower piezometer heights, for the 44-in. pipe, were taken the 
well with hook-gauge, Fig. This well 5x7 ft. 
and ft. deep inside. The measurements for flow 
were taken with current meter, from platform sus- 
pended the well the opening from the pipe. 

After taking the first series observations the 
54-in. pipe (from 11, inclusive), the writer had 
some suspicion that the hook-gauge reading did not 
give the true piezometer height, and decided attach 
piezometer some distance back the well and take 
two observations, one the lowest and one the 
highest hydraulic gradient the experiments. 
This piezometer (Piezometer see Figs. and was 
located 47.5 ft. from the inside face the well. 

The hook-gauge was made with brass fittings, the 
rod being seamless drawn-brass tube. The hook was 
steel, with the point hardened. The gauge was 
fastened the well curb. The hook extended into 
wooden box which protected the surface the water 
from the fluctuations prevailing the well. the 
temperature during the experiments did not vary 
more than 10°, the changes the length the rod 
were not sufficient taken into account. 
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Piezometer No. was located the 44-in. pipe, 150.6 ft. down 
stream from the inside wall the basin. (See Figs. and and 
Plate XXIV, Fig. 2.) 

Piezometer No. was located the 44-in. pipe, ft. down 
stream from Piezometer No. the crest the bank above the 
river valley. (See Figs. and and Plate XXIV, Fig. 3.) 

Description Piezometers.—To determine what resistance, any, 
there was the fittings, the lengths pipe experimented upon, 


DIFFERENCE GAUGE 


Couplings, two pieces \{-in. 
Hose 10 ft. long and two }¢-in. 
Corporation Cocks with Hose 
connection. 


Connect with two {-in. Hose 


Fie. 


oil differential gauge, Fig. had been constructed determine 
very slight differences pressure. One side this gauge was de- 
tached, and the glass tube and fittings were attached another board 
with separate scale. only two piezometers were required any 
one time, these two tubes answered for all purposes. The glasses 
were in. diameter, ft. long the clear, mounted com- 
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mon, boiler-gauge fittings, board. Each lower fitting was 
connected with ft. hose. The hose was connected 
corporation cock screwed into suitable hole bored into the wood 
pipe. 

Attachment Piezometers.—Instead boring the hole (for insert- 
ing the corporation cock) completely through the pipe, and thus mak- 
ing sharp and splintered edge, the bit was withdrawn soon the 
screw had passed through into the interior the pipe. This left 
clean hole, about in. diameter, entirely free from any internal 
projection. (See Plate XXV, Figs. and 2.) These holes were after- 
ward examined the inside the pipe, and found free from 
any projection. 

All holes were bored with gauge which kept the bit perpendicular 
the outer surface the pipe. 

Levels Piezometers.—As was not possible shut down the 
gravity system, except from the head works, was impossible 
ascertain the static head the several piezometers, except leveling. 

determine the heights zero each piezometer scale, levels 
were run three different observers, and the average the two 
which agreed most nearly was taken correct. The greatest differ- 
ence between any two observers was 0.015 ft. The probable error 
not over 0.007 ft. The least hydraulic gradient experimented upon 
was 0.342 ft., that the greatest possible error from this cause was 
about per cent. 

Measurement Flow.—There was choice the method 
used for measuring the discharge. provision for metering 
the water was made when the system was planned, except sharp- 
crested weir which had been provided the gate-house the high- 
service reservoir the discharge end the line. 

any case, this weir would not answer for measuring the discharge 
the intake end the line, where was necessary carry the 
experiments order get wide range friction head possi- 
ble, the quantity leakage the long length pipe was 
uncertain factor. 

The measurements for discharge were made with Haskell’s current 
meter having 73-in. wheel, with the ordinary holding rod ft. 
long, and the regular electrical connections, provided with tele- 
graph sounder. Fig. shows the well. The general arrangements 
for holding the meter position are shown dotted lines. 
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platform was hung the well just above high-water level, 
leaving, next the wall, open space containing the pipe opening, 
about wide. this platform was laid track two angle 
irons planed their upper edges. This track was carefully leveled, 
and laid parallel the face the wall and perpendicular the axis 
ofthe pipe. For the track, carriage was constructed which was 
attached framework hold the meter rod position and allow 
the desired vertical and horizontal movements the meter—the 
horizontal movement being obtained from the motion the carriage 
the track, and the vertical motion from the movement the meter 
rod vertical groove the front the frame. 

was found that the carriage could not made 
small give the amount travel necessary get the two extreme 
velocity readings the horizontal diameter the opening, thus 
covering only out readings for the whole area the opening. 
the top the meter rod was clamped block wood, ins. wide 
and ins. long, near the top which was hole for inserting pin 
used hold the meter and carriage position the board, while 
taking each velocity reading. The front face this block was placed 
the meter rod exactly right angles the axis the meter 
wheel, that, when held position against the guide board, the 
axis the wheel would parallel the axis the pipe. 

The guide board, Fig. was made and flooring, 
ft. square, braced the back and fastened the curb the well 
such position that, when the wheel was the center the 
opening, the pin the top the block would approximately 
the center the board. blank wheel, in. larger diameter than 
the meter wheel, was then the spindle the meter, and the 
meter, with the rod, etc., was place. blank wheel was 
then brought against the inside surface the opening various 
points its and the corresponding points the 
board were plotted from the hole the block. Through these points 
circle was drawn, which was the line for the outer set holes 
used locating the meter for the velocity readings. 


From this circle, the outside circumference the pipe, pro- 
jected the board, was located, and the center and four diameters 
were drawn. This projected area the opening was then divided 
into four concentric rings (including the center), and circle was 
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drawn the center each ring; the holes for the velocity readings 
being all spaced these circles, the velocity readings would 
taken the center each ring. The average the velocity readings 
inside each ring was calculated separately and multiplied the 
area the corresponding ring, determine its discharge, the sum 


the discharges the separate rings making the total discharge 
through the opening. 


GUIDE BOARD 


feet 


The spacing these holes the circles was first made four 
diameters, and intervening spaces between the diameters were 
filled regular intervals, making all holes, not counting the 


two holes the ends the horizontal diameter, which could not 
used. 


\ 1 \ / \ \ \ \ \ 2 
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The area the opening 19.533 sq. ft., which not the same 
the area the end the pipe (16.605 sq. ft.), the pipe does not 
extend the well, within ins., but the same the outside area 
the pipe. 

Before everything was working order, was found that some 
part the frame platform had sprung sufficiently misplace the 
meter about that when the pin was placed the outer holes 
the left side the guide board, the meter would foul, making 
necessary bore several new holes this side nearer the center 
the circle. This misplaced all other was assumed that 
this would not affect seriously the general average the discharge 
measurements; was, fact, advantage have the velocity 
readings taken closer the left the opening, the velocity was 
higher this side account curve the right about ft. 
back the well. 

The current meter was rated both before and after the experiments. 
The rating before the experiments was not very satisfactory, 
account surface currents. The second rating was made under 
more favorable conditions, and the boat was run twice opposite 
directions over the same course each velocity. 

Two minutes were occupied each velocity reading the well: 
One minute for counting the sounder and one for changing the 
position the meter rod the next hole. 

order determine whether would necessary take 
readings from all the holes the guide board, observation was 
taken first the lowest velocity, with reading every hole the 
guide board (with the exception the two the extremities the 
horizontal diameter). The order taking readings was follows: 
49, 30, 28; 13, 14, 18, 16, 17, 20, 22, 23, 27, 25, 26, 29, 31, 32, 36, 34, 
35, 38, 46, 41, 42, 45, 44, 48. 

This order taking readings was maintained all subsequent 
observations. 

The discharge the opening from all, 50, 

From two diameters, readings (1, 

From one diameter, readings (1, 
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From one diameter, readings (2, 


difference 0.2% favor two diameters. 


similar comparison was made Observations and the 
pipe: 


From all, 50, 43.059 cu. ft. per second. 


From two diameters, readings........ 43.355 


difference 0.7% favor two diameters. 


Observations and 10, the 44-in. pipe: 
From all, 50, readings 


The percentage difference would seem increase with the in- 


crease velocity discharge. these percentages are within the 


limit probable error the meter, conclusion this respect can 
drawn. 

All other observations were taken from the two diameters, 
and 10, 12, drawn 45° from the horizontal. The 
conditions under which these experiments were conducted did not make 
possible take the time necessary take readings from every hole 
all the observations. 

Observation was repetition Observation the 54-in. pipe, 
the readings for velocity being taken from two diameters each 
case. 

The discharge these two observations was 49.222 and 48.869 cu. 
ft. per second, respectively—a difference 0.7 per cent. 

Plan Conducting set experiments required 
readings taken three points. the experiment the 54-in. 
pipe, one observer was stationed Piezometer No. and two the 
well, one for taking readings for the meter and one the hook-gauge. 


One assistant was required for manipulating the meter. 


The meter readings and hook-gauge readings were taken every two 


minutes and the piezometer readings every minute. attempt was 


made take the different readings the piezometer heights the 
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same instant, though they were all taken during the same interval 
time. Before beginning each observation, the watches were compared 
and put approximately together. 

The plan for the 44-in. was the same for the 54-in. pipe experi- 
ments, except that the hook-gauge readings, the well, were 
longer necessary, and were only taken occasionally, determine the 
amount fluctuation, any, the height water the basin, and 


check the height Piezometer No. observer attended 


this and also took occasional readings head the waste weir. 

Regulation Flow.—The minimum each case was regulated 
the normal capacity the gravity system. material reduction 
this quantity could made without drawing the hydraulic grade 
line below some the summits, located from miles below the 
settling basin. The height water could reduced the highest 
summit about The height determined the maximum discharge, 
each pipe, that could obtained during the experiments. 

The flow was regulated, during the 54-in. pipe experiments, from 
one the 24-in. sluice-gates draining the basin. 

the 44-in. pipe experiments, the flow was regulated opening 
two 6-in. blow-offs located the valley short distance below Pie- 
zometer No. being found necessary open two blow-offs order 
get the maximum flow allowable. 

During Observations inclusive, the 48-in. sluice-gate, the 
entrance the 44-in. pipe, was open about ins. The sluice-gate 
was kept partly closed, order bring the hydraulic grade within 
the level Piezometer No. 

During Observations 11, inclusive, the sluice-gate was wide 
open. 

Size and Condition Pipes.—Until two months after the experi- 
ments were made, when that portion the pipes experimented upon 
was carefully examined, nothing was known the condition 
the interior. The writer was assured that there were appreciable 
distortions, and that the pipe had been measured intervals the 
inspector, and found all right. 

able have some definite knowledge the condition the 
interior, and determine the average size, beyond question, the writer, 
with one the city draughtsmen, Mr. Plachy, measured, regular 
intervals 100 ft., the vertical and horizontal diameters. Dimen- 
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sions were also taken the 54-in. pipe, some intermediate points 
where the distortion was excessive. 

The interior the 54-in. pipe was badly distorted places, 
shown Fig. the profile the vertical and horizontal diam- 
eters being shown. This distortion accurate only each 100-ft. 
station. 

Fig. shows the profile the area. The average diameter was 
calculated adding the averages the vertical 
diameters each station and dividing the number stations. 

The areas calculated from the average the vertical and horizontal 
diameters equivalent the area ellipse the same diameters. 
The assumption that the distortion isin the form ofan ellipse only 
approximately correct, the top and bottom assume flatter shape 
when distorted earth pressure. The error from this cause would 
very slight. 

There was rupture the pipe, due distortion, except one 
point where the pipe evidently rested stone which had bulged 
the bottom the pipe for the width two three staves and splint- 
ered one stave slightly the inside. Judging from the appearance 
the interior, the writer does not believe that there was any consid- 
erable leakage due distortion, and, from the nature the ground, 
any leakage that would affect the results would seen from the outside 
the form springs. 

The maximum difference between the horizontal and vertical diam- 
eters any one station the pipe was 1.187 ft.; the minimum 
average diameter any one station, 4.343 ft., and the maximum aver- 
age diameter the well, 4.605 ft. 

The maximum difference between the vertical and horizontal diam- 
eters the 44-in. pipe was 0.448 ft.; the maximum average diameter 
any one station, 3.736 ft.; the minimum, 3.672 ft. 

There was some growth the interior the 54-in. pipe, the 
nature Spongilla. The whole interior surface, with the exception 
the bottom, had scattering bunches this little sponge-like sub- 
stance, which required something effort remove. They pro- 
jected from the interior surface the pipe about and each 
occupied space about in. This growth seemed thickest 
the top, and was absent the bottom. The 44-in. pipe was entirely 
free from any growth. The interior surface was very smooth, and the 
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distortion very little, except comparatively soft ground—indicating 
lack care tamping. 

The pipes had been use about one year when this examination 
was made. That this growth should the 54-in. pipe and not 
all the 44-in. pipe is, perhaps, due the difference velocity, 
the former pipe the velocity being 2.282 ft. per second, and 3.464 
ft. per second the latter, under nominal conditions. not 
likely that the could get lodgment readily with the 
higher velocity, or, may that the settling basin, being break 
the continuity the pipe, prevented them from spreading the 
44-in. pipe. 

There question that this growth will, time, reduce the 
discharging capacity the 54-in. pipe, and more especially will 
reduce the discharge the smaller pipes, should get lodgment 
them. 

Description Tables.—Table No. shows the principal data from 
the 54-in. pipe experiments. 

Observations 11, inclusive, were taken determine the loss 
head and the velocity flow, within the greatest range level the 
basin that was possible obtain. 

are the average readings, with intervals, and the 
current-meter readings were taken two diameters, each read- 
ing for velocity being taken for minute, with 2-minute intervals. 
The hook-gauge height the average readings, with 2-minute 
intervals. 

Observation was taken the same manner, except that there 
were hook-gauge and meter readings and 101 piezometer readings. 

Observations and were taken without current-meter measure- 
ments, and with readings each Piezometer No. and Piezometer 
and the hook-gauge. 

Columns and show the sums the average readings 
Columns and 10, respectively, and the elevations given 
the heading, and are the average elevations the piezometer 
heights. 

Section includes the connections between the water above the 
dam and Piezometer No. Section includes the pipe between Pie- 


zometer and the well. Section 3includes the pipe between Piezometer 
No. and the well. 
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TABLE No. 1—(Continued). 
Loss HEAD. 
VELOCITY, FEET PER SECOND. DISCHARGE, CUBIC FEET PER SECOND. 
Section Length, 446.74 ft. 
0.835 0.342 1,536 2.199 2.191 2.276 14.515 14,122 0.896 
1,356 1,363 0.557 2.669 2.960 8.045 20.989 1.211 
1,900 0.783 2.539 8.534 8.574 8.574 11.369 59.771 
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TABLE No. 2—( Continued). 
= = o 
(16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) 
2.183 15.441 14,596 7.020 0.893 0.515 1.067 
2.441 2.425 17.501 15,700 7.765 0.992 0.517 41.441 1,262 
2.507 17.879 16.484 7.997 1,025 3.964 1.330 
2.895 21.017 1.184 0,512 50.089 1.757 
2.956 29.894 18,698 9.403 1.177 50.167 0.512 49.655 4.595 
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TABLE No. 2.— 


ELEVATIONS. Loss 
Hook-gauge. No. No. Section Section 
529.958. 527.174. 524.776. 150.6 4041.02 ft. 
1901. 
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The reading the gauge board above the dam cannot considered 
very accurate, the smallest subdivision was was taken 
show the observed entry head (Column 14) what error, any, there 
might the heights Piezometer No. 


Observed Calculated 

entry head. entry head. Difference. 
Observation 12.............. 0.114 0.081 0.033 
0.372 0.341 0.031 


This would indicate that the error the height Piezometer No. 
was very slight, any; probably less than could observed the 
gauge board, part this resistance must have been due 
resistance the entrance. 

Column shows the sum Columns and 18. Column shows 
the quotient Column divided the length given the heading 
and multiplied 1000. Columns 24, inclusive, give the aver- 
age velocity each the three rings and the center the opening 
the well. Column gives the average velocity through the average 
section the pipe, which always larger than the average velocity 
the opening, the opening where the current-meter measurements 
were taken larger than the average section the pipe. 

Columns 26, 27, and show the discharge, cubic feet per sec- 
ond, the respective rings the opening, and Column the total 
discharge, which the sum Columns 26, 27, and 29. 

Table No. shows the principal data from the 44-in. pipe experi- 
ments. experiments there were only two sections pipe: 
Section from the well Piezometer No. and Section from Pie- 
zometer No. Piezometer No. 

Observations inclusive, the sluice-gate the entrance 
the 44-in. pipe was open only ins., causing the excessive resistance 
shown Column 13. 

During Observations 11, inclusive, the sluice-gate was wide 
open, showing the resistance the entrance very slight, this 
also includes the resistance the basin and the conduit from the 
well the basin. 

The current-meter measurements were made the same place and 
under the same system for the 54-in. pipe, except that from the 
total discharge taken the waste water from the settling basin. 
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Columns and give the final results velocity and loss 
head. 


Reliability Results.—In conducting these experiments, the writer 
has endeavored eliminate, far would allow, all 


sources error, and confine the probable error within the limit that 


this method measurement ought give. has, some cases, 


perhaps, gone more pains than necessary order that the reader 
2.0 


0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.20 0.22 0.24 0.26 0.28 0.30 0.32 034 0.36 0.38 
Velocity Head. 


10. 
may understand clearly the conditions under which the experiments were 
conducted. has been any considerable error for which has 
not allowed, hoped that will brought out the dis- 
cussion. The current-meter measurements are undoubtedly within 
the correct value, and the observations for loss head are 
within cent. The size the obtained from many 
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separate measurements, the 54-in. pipe and 100 the 44-in. 
pipe, that the probable error the average size the pipe must 
very small. 
Care was taken guard against the accumulation air the 
connections between the piezometer tubes and the main pipe. That 
there was considerable error this respect evident from the 
conformity the individual observations one line (see Fig. 10), with 
the possible exception Observation the 54-in. pipe. 
All observations velocity are within this line, except Ob- 
servation 11, which within per cent. 
The very slight difference between the and observed 
velocity head the entrance the and 44-in. pipes proves the 
accuracy the piezometer heights Piezometers Nos. and The 
height the well checked the height Piezometer 
Comparison with Other Experiments.—So far the writer has been 
able learn, all the available data regarding the loss head wood 
pipes are follows: 
1.—By James Schuyler, Am. Soc. E., 30-in. pipe line 
Denver, Colo., the details which are not available. The value 

2.—By Mr. Fred Gutillius, the 24-in. pipe the Butte City 
Water Company, which confirms the use 0.01 the 
value Kutter’s formula. 

3.—By Arthur Adams, Am. Soc. E., 18-in. pipe for the 
City Astoria, Ore. The details this experiment are given. 
The results show value 0.01, and 132.9. Only one 
observation was taken velocity 3.605 ft. per second. 

4.—By Arthur Adams, Am. Soc. E., 14-in. pipe for the 
West Los Angeles Water Company. all, there were seven 
observations, the velocity varying from 0.691 1.531 ft. per 
second; value from 113; value about 0.011. 

5.—By Messrs. Marx, Wing and Hoskins, the 72-in. pipe the 
Pioneer Power Plant, Ogden, Utah. Thisis farthe most 
complete and satisfactory set experiments yet conducted 
determine the loss head wood pipe. The results have been 
fully written about and discussed.* 

6.—By the writer, 44-in. pipe, described this paper. 

7.—By the writer, 54-in. pipe, described this paper. 

Transactions Am. Soc. E., Vols. and xliv. 
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Experiments Nos. and the foregoing list, detailed in- 
formation available the and conditions under 
which the experiments were conducted, and No. range 
velocities was experimented upon. 

The only data (so far the engineering public aware) which can 
taken criteria for the loss head wood pipe are those con- 
tained Nos. and 14-in., 44-in., 54-in. and 
72-in. pipes, respectively. The range velocities experimented upon 
the 14-in. and 44-in. pipes not much would desired, and 
there wide gap from the 14-in. the 44-in. pipe, and from 
the 54-in. the 72-in. pipe. cannot said, far this informa- 
tion goes, that there any very close conformity the results, except 
the two larger sizes, which agree fairly well; but 
see wherein they conform with the results the 44-in. pipe; least, 
general law can formulated that would seem apply all 
sizes, without the use coefficient having arbitrary values for the 
different sizes pipe. 

Fig. 11, showing the relation between velocity head and friction 
head, includes only the 1897 experiments made the 72-in. wood 
pipe Ogden. avoid unnecessary complication, the other two 
experiments are not givén. This experiment was chosen because 
that time the age the pipe was more nearly comparable with the age 
the other pipes experimented upon. 

will seen from Fig. that all these experiments the velo- 
city head, compared with the friction head, conforms very closely 
straight line. The evidence very strong that formula based 
upon this hypothesis correct, most nearly fits the experiments 
far conducted. Starting with this assumption, the equations for the 
different sizes pipe become: 

Pipe: 


Let Friction head, feet 


Velocity head, feet per 000 ft. 
Velocity, feet per second. 


64.4 
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44-In. Pipe: 
Pipe: 
(3) 
72-In. Pipe: 


Loss Head, Feet 


Diagram Showing the Relation 
between Velocity and Friction 
Head in the Experiments made 


| 

-in, Pipe Adams. i 

4.05-in, 

6° ** Marx, Wing and Hoskins. 
545/16 « Noble. 


1,50 2.00 2.50 3.00 3.50 4,00 
Average Velocity Discharge, Feet per Second. 


11. 

the diagram, Fig. 11, the curves for these several equations 

(1, and 4), the relation between and have been plotted. 

The curves, course, show the same conformity the individual 
observations Fig. 10, and will give correct results for the 
individual sizes pipe, within the range the experiments which 
they are based, and within the limit accuracy these experiments. 


J 

43 
3 
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Without definite knowledge the contrary, and until more com- 
plete set experiments can conducted, safer use these data 
the basis for any formula for wood pipe. 

These four equations are applicable the individual sizes pipe 
only, but they fit the experimental data more nearly than any other 
form equation possible. 

The writer, therefore, would propose the use general formula, 
based these four formulas, the following general form: 


For the four sizes pipe which there are experimental data, 
the values and are: 


Interpolating for intermediate sizes pipes for intervals ins. 


The values plotted from Formula with the corresponding coeffi- 
cients, produce the curves shown Fig. 11. For the intermediate sizes 
pipes, the values and are proportional. 

The original formulas (1, and 4), are the form proposed 
Mr. Fenkell his valuable contribution* the discussion the 
second series experiments the Ogden pipe line. Mr. Fenkell, 


Transactions, Am. Soc. E., Vol. xliv, 73. 
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however, proposes that the smaller coefficient, due errors, and 
should dropped. The writer contends that there are reliable 
data support this conclusion, except abstract theory, and that water, 
like gold, only where found. better swear the values 
that have been able measure practical tests than make allow- 
ances for errors that may may not exist. 

The above values and are for pipes with smooth interiors, 
that have not been use more than one year. 

further factor safety should allowed, cover the increased 
loss head when the pipe may covered with growth that would 
retard the flow. 


Waste Weir.—The 24-in. sluice-gates for draining the basin leak 
considerably. There also some leakage through the walls the 
basin. This water, with the ground-water around the foundation the 
walls, all collected into drain tile surrounding the foundation 
the basin, and empties into concrete-lined tunnel. the mouth 
this tunnel weir, extending the width the tunnel, was put for 
measuring the amount leakage from the basin. The crest the 
weir was 3.04 ft. long, without end contractions; was ins. above the 
floor the tunnel, and had perfectly free discharge. The height 
was measured from fixed point, ft. back the weir, and carefully 
leveled the crest the weir, with micrometer caliper, reading 
direct 0.001 in. .The height the weir varied from 0.1250 0.1259 
ft. The discharge, according Bazin’s formula, would from 0.4895 
0.4955 cu. ft. per second; according Simpson and Blackwell’s 
formula, 0.5115 0.5175 cu. ft. per second; according Francis’ for- 
mula, 0.442 0.446 cu. ft. per second. 

Simpson and Blackwell’s formula probably most nearly correct, 
and used determine the amount leakage. The leakage the 
case the lowest discharge amounted 1.38%, and the highest 
discharge 1.07 per cent. Any possible error the application 
this formula would not result error over which well 
within the range accuracy possible from other causes. 

Velocity Head the first eleven observations had been 
taken the 54-in. pipe, the writer concluded that, order find 
out whether there was any influence affecting the height the water 
the well which could not attributed the friction head, would 
conduct two observations, one the lowest and one the highest 

velocity, with additional piezometer (Piezometer A), located some 
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distance back of, and away from, any possible influence from the con- 
ditions prevailing the well. 


Observations and were conducted for this purpose. The 


current meter was not used. One observer was located Piezometer 
No. and one Piezometer and also one the hook-gauge the 
well. Sixteen readings were taken each place during each obser- 
vation, with 1-minute intervals. 

This experiment brought out the surprising result that the differ- 

ence between the heights water Piezometer and the well was 
less than the amount due friction the pipe. This increase 
head was 0.002 the lowest, and 0.033 the highest velocity. The 
latter difference was large preclude any possibility 
error from leveling, the increase difference would not involve 
the question leveling. 
The cause this increase was not discovered until the pipe was 
emptied and the diameter measured, when was found that the area 
the end the pipe next the well was 16.605 sq. ft., the average 
area being 16.050 sq. ft. 

Assuming that this increase due velocity head: 

Let Velocity the pipe where enters the well; 

Average 

Head the well due velocity; 

Head the average section due velocity; 
Velocity head (or gain head the well); 
Area the pipe the well; 

Average area. 


Then: 
V2 


Applying this equation, order find the calculated value the 
gain head the well during Observation 13, have: 


4.651; 
16.605; 
16.055; 


From Equation (6), 0.024. 
The observed value was 0.033. 


= 
q 
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Taking into account that this difference (0.009 ft.) may partly 
due errors leveling and partly error the area the pipe 
the well, which was measured two diameters only, the results are 
sufficiently near conclude that the effect was due velocity head. 

This effect velocity head, due diverging pipe res- 
ervoir, was the subject very elaborate series experiments carried 
the late James Francis,* Past-President, Am. Soc. E., 
Lowell. 

gives very clear account the experiments and results, and 
shows that the maximum effect from submerged diverging tube 
that particular design was increase the velocity the smallest 
section the tube 239% above the theoretical velocity due the 
head. 

Mr. Francis does not account for this increase. above 
formula for head Venturi, which the same given for the 
Venturi meter, would apply the results Francis’ experiments, 
would interesting know. 

Resistance Fittings.—As there are, the entire length the 
gravity system, about ninety-five manholes, forty-three blow-offs, 
twenty-one 3-in. stand-pipes, two 36-in. overflow stand-pipes, thirty- 
two air-valves and three 36-in. gate-valves, making all about 196 
fittings—not including elbows and T-connections inside the city 
limits—it was important find out what these fittings have 
the total loss head the pipe line; being the original inten- 


tion find the loss head each kind pipe, the gravity 


system. 

For this purpose differential oil gauge, Fig. was madeon much 
the same plan described the Messrs. Williams, Hub- 
bell and Fenkell, though the writer was not the time aware the 
existence such gauge practical use. The gauge was 
crude affair, made from such materials could obtained Seattle 
the time, and consisted two glass tubes, in. oatside diameter, 
connected with boiler gauge-glass fittings, that the tops the 
glasses had free communication, and the bottom each glass could 
connected through two pieces hose with the main pipe 
above and below the fitting, the resistance which was desired 
obtain. The connection with the pipe was made the same manner 
described for connecting the piezometer tubes. 


Both gasoline and coal-oil were used. Gasoline, which was 


tried, was found objectionable account its volatility and 
its power absorption. was found most serviceable, 
for the reasons mentioned the paper Messrs. Williams, Hubbell 
and Fenkell. 


Francis’ Lowell Hydraulic pages 222 


Detroit, Mich., the Effect Curvature upon the Flow 
Water Transactions, Am. Soc. E., Vol. xlvii, 
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The gauge was calibrated connecting each side with barrel 
filled with water. One barrel was provided with hook-gauge for 
measuring the height the surface the water, and the other barrel 
with fixed hook, that the level the surface would main- 
tained. The two barrels were first connected, and the level the 
surface each barrel brought tothe level the fixed hook. 

The first readings were then taken from the hook-gauge and 
differential gauge, with the level the two barrels the same. The 
connection between the two barrels was then closed and the level 
the barrel containing the hook-gauge was repeatedly lowered, and 
readings taken until the full range the scales the differential 
gauge was covered. 

The results this calibration made the specific gravity gaso- 
line 0.720 and coal-oil 0.803. The temperature was about 40° during 
both experiments. 


The result each experiment the average from 
readings, with 1-minute intervals. 


TABLE No. 


Reading 

water head. 
44-in. pipe, Blow-off No. 1........ 0.0212 14.20 0.0151 


The apparent friction head these fittings undoubtedly 
influenced the velocity head due the considerable differences 
area which exist this class pipe, and would account for the 
minus quantities the second and third experiments. 

That the differential oil gauge, with proper precautions, most 
delicate and accurate device for measuring differences pressure, the 
writer has doubt. was some little time before consistent results 
could obtained; any irregularity inaccuracy was readily detected 
reversing the hose connections that the difference pressure 
came opposite sides the gauge. was found that even small 
amount air suspended the water oil columns, lodged the 
fittings, vitiated the value the results. This, however, could 
eliminated reversing the connections and taking the average the 
two sets readings. was also found that globules water would 
cling the sides the glass the column and affect the results. 

The writer’s plan for making any future experiments this nature 
would make the gauge the form continuous, inverted, 
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glass U-tube, not less than in. internal diameter, connected the 
top with glass tube and valve for letting out air and putting 
The gauge should entirely free from any iron metal fit- 
tings where they would come contact with the oil column, 
desirable see the entire column and sure there air water 
reduce increase the specific gravity the oil. The connec- 
tions the pipe should free from places where air could lodge, 
and the main pipe should tapped one side the center 
prevent air from entering the connections during the course the 
experiment. 

the measurement velocity head the Venturi meter, the 
writer believes that the oil gauge would give much more accurate and 
reliable results, though not aware that has ever been tried. 
possible that fluctuations might violent, and interfere with getting 
average. Its effect, however, would magnify the condi- 
tions prevailing with the mercury gauge, and thus make the average 
reading more accurate. Where very accurate readings are required 
with either the piezometer the differential gauge, better results 
could obtained eliminating the momentary fluctuations 
pressure which exist all pipe lines any considerable length. 
This can done connecting the pipe leading from the gauge 
the main pipe with reservoir small capacity; ordinarily 6-in. 
stand-pipe would sufficient where the connection with the main 
pipe small. These momentary fluctuations are value, far 
the piezometer heights are concerned, and are constant annoyance 
the observer. 

This subject also brings the mind the writer the possibility 
getting much more satisfactory and consistent results pipe lines 
using the differential oil gauge determine the friction head 
the pipe lines, making connection with comparatively short length 
pipe, say 100 ft. This would eliminate many sources error. 
The conditions could more readily determined, and the loss head 
per 100 ft. could be-read the differential gauge direct. This method 
would seem particularly appropriate where the pipes are under 
considerable pressure, making possible dispense with mercury 
manometers and the complication arising from necessary corrections 
for temperature. would possible select length pipe that 
would mostly free from influences outside the one influence 
sought. Take the case the lowest frictional resistance encountered 
these experiments, viz., 0.0342 ft. 100 ft.: The difference gauge 
using coal-oil would show difference 0.1710 100 ft., which could 
read (after the momentary fluctuations were eliminated) 0.001 
ft., bringing the results within probable error 1%, which better 
than can done with ordinary open-tube piezometer readings, where 
connections are made less than half mile apart. 
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Value Coefficients Kutter’s Formula.—The values for and 
Kutter’s formula, would seem conform the results from the 
Ogden experiments, but differ widely from Mr. Schuyler’s experiment 


the 30-in. pipe Denver, and the experiments Mr. Adams 
and 18-in. pipes. 


TABLE No. 4.— 

2.282 0.342 116.08 
2.276 0.342 
2.650 0.0127 
0.558 0.0125 
0.557 
3.408 0.672 
8.724 125.19 0.0128 
0.856 126.16 
4.215 0.988 126.46 0.0122 
1.076 126.72 0.0122 
4.688 0.0120 


1,134 108.60 0.0136 
3.685 110.88 
1.262 0.0132 
3.964 1.330 112.87 0.0131 
3.972 0.0131 
112.93 0.0131 
1.627 113.67 
4.685 1,757 114,82 0.0129 
115.45 0.0129 


The writer can offer suggestion why the value should 
less and greater the 44-in. than the 54-in. pipe, when, 
conform the results other experiments, should the reverse. 
The same discrepancy will noticed the value the formula, 


proposed the writer. 
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The value previous experiments, decreases with the 
velocity, while increases; whereas the value the formula, 
remains constant for all velocities the same 
size pipe, within the range the experiments far conducted. 

The writer indebted Mr. Reginald Thomson, City Engineer 
Seattle, without whose moral and financial assistance the experi- 
ments could not have been undertaken Mr. Scott, Assistant 
City Engineer, for his assistance observer, and for maps and 
other information regarding the gravity Mr. McCulloh, 
for his valuable assistance; Fuller, Assoc. Am. E., 

Professor Civil Engineering, Washington University, and 
Plachy and Atwood, who assisted taking the observations. 
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This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE PROTECTION AND IMPROVEMENT FORE- 
SHORES THE UTILIZATION 
TIDAL AND WAVE ACTION. 


How permanently safeguard given line frontage from the 
erosive action the sea low cost? 

This the problem constantly before the engineer engaged fore- 
shore protection work. The question cost depends upon what 
protected; outlay which would held tobe quite reasonable 
expended the protection line railway, the esplanade 
fashionable watering-place, important dock harbor, might 
quite prohibitive the case mere agricultural land. 

Sea-walls, embankments and groynes have all been tried with 
varying success; and must admitted that large sums have often 
been expended without due regard the requirements, adequate 
consideration the complicated conditions obtaining. often 
matter extreme difficulty collect sufficient data enable one 

papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 


subsequent number Proceedings, and, when finally closed, the papers, with dis- 
cussion full, will published Transactions. 
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set work with any degree confidence. Among some the 
important points upon which information required may men- 
tioned: 


1.—Range tide. 

2.—Direction, duration and intensity prevalent winds. 

3.—Direction, duration and intensity most destructive 
winds. 

and force currents, surface and 
bottom velocities being taken high water, half-tide, and 
low water. 

5.—Percentage material per cubic foot water carried 
suspension; samples taken from the surface and close 
the bottom. 

6.—Quantity shingle other traveling detritus, and extent 
which moved different conditions wind, waves, 

marl, sandstone, other material the fore- 
shore undergoing erosion. 

8.—Extent which the sea bottom undergoing change, espe- 
cially the matter the formation alteration sub- 
merged banks, causing alteration the direction 
currents. 


addition the foregoing, and most troublesome all, are the 
quite indeterminable concurrences high tides and storms, which, 
though they cannot predicted, calculated with any degree cer- 
tainty, must expected and allowed for. Needless say, the col- 
lection the necessary data requires both intelligence and experience, 
for must done with full knowledge what required suit 
each individual situation—a point vital importance one case 
being quite secondary consideration another. 

all the methods dealing with sea encroachments, systems 
groyning should engage our chief attention, because, their proper 
application, are enabled direct those great carrying forces 
the water, and thus provide for the deposit and retention millions 
tons sand shingle which would otherwise swept away. 

With regard walls, experience shows that they are unsatis- 
factory, unless they are either protected natural barriers shingle 
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sand, built scale altogether prohibitive, except for the 
safeguarding valuable building property, railways, docks. 

will thus appear that can succeed accumulating 
permanent barrier which will prevent the sea from reaching wall, 


except the form spray and foam, then, and then only, are 
justified erecting wall slight construction. 


LIGHT CONCRETE ESPLANADE WALL, STEPPED. OFTEN USED IN CONJUNCTION 
WITH CASE GROYNES, IN FORESHORE PROTECTION, 


The section, Fig. the foundations which have 
been taken well down into the marl, say even far mean sea level. 
Very possibly such wall may stand for years, but cannot relied 
upon, for, the shingle, shown the section lying above the marl 
surface, gets washed away, successive become eroded until, 
time goes on, the foundations become exposed, and toe-walls have 
has now under consideration sea-wall ft. high, which being 
thus undermined, year after year. This wall supports high and 
easily eroded cliffs, top which, and quite close the edge, runs 
important treble line railway. the wall goes, the railway 
must also go, and the anxiety the engineers, each line toe-wall 
becomes necessary, may easily imagined. 

all cases where sea-walls resorted to—and more partic- 
ularly where railway lines valuable house property are jeopardy 
—the writer strongly recommends that the foundations should 
once taken down well below low-water level. 

Thus, the section, instead stopping short engineer 
should have taken his foundations down the point and thus, 
increased initial cost, secured vast amount additional future 
safety. 

There one system groyning, however*—that discovered the 


See The Constructive Power the Proceedings, Inst. E., Ireland, Jan- 
uary, 
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late Mr. Edward Case—which may relied upon collect and retain 
traveling material such way protect the toes walls. Mr. 
Case took long step advance when promulgated his theory that 
every shore has its own inclined surface repose, and that that surface 
could brought about accumulations mainly derived from the 
traveling material between mean sea level and low-water mark. 

If, argued, shore can made once acquire this surface— 
from which there the minimum chance alteration through the 
action waves and currents—sea-walls, properly so-called, will not 
necessary formerly for the protection esplanades, seaside 
roads, etc. good full” beach can besecured, comparatively 
light retaining wall will sufficient, for the beach itself can relied 
upon protection for the foundations, and there will the satis- 
faction having saved heavy expense costly concrete blocks, etc., 
which would otherwise have been considered necessary. 

Experience and close observation convinced Mr. Case that there 
was extensive travel shore material between mean sea level and 
low-water mark, and experiments proved that, the use long, low 
groynes, the material-bearing lower currents could directed shore- 
ward until sufficient deposit had taken place, and the desired surface 
repose was acquired. sought build the shore from its 
lowest point—i. e., low-water mark—and doing this was but fol- 
lowing the usual custom, for shore is, after all, but embankment 
with very flat gradient, and, well known, every embankment 
must started from its foundation lowest point. Being quite 
convinced the soundness his theory, Mr. Case designed groynes 
form which simple, inexpensive, and capable rapid construc- 
tion. These are low groynes, and are entirely timber. They were 
first applied Dymchurch, which must regarded the cradle 
and home the Case system. They commence about mean sea level 
and run down low-water mark. Among the advantages claimed for 
those groynes may named the following: 

They are economical, regards time, labor and cost 
materials. 

plant skilled labor required, though experience 
needed the adjustment the planking. 

All the timber used the same scantling. 


Manipulation easy, andthe cost repairs and maintenance 
very trifling. 
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regards the action these groynes, may observed that the 
principle small obstructions and the multiplication small results 
gradually brings about the desired change. There nothing sudden, 
and abrupt interference with existing conditions. The deposits 
are gradually brought about, and the proper place for the correct 
building the long, smooth bank which destined protect the 
shore high-water mark. may also noted, that the services 
that restless, never-tiring workman, the sea, are enlisted, and that the 
winds and waves help stir and carry particles which are caught 
the groynes and directed shoreward. fact, may said that 
the destructive forces the elements are converted into constructive 
forces. The small and gradually accumulating silts are encouraged 
low-water mark, and further encouraged until the shore built 
the required shape. 

The correct form any shore composed beach any other 
shiftable material gradually sloping surface, the section such 
shore between high and low-water marks being approximately 
ellipse, the construction which depends upon the range tide and 
the horizontal distance between high and low-water marks. (See 
Fig. 2.) 


Lw. |A ZZ Old: surface 
Recession of Low Water Mark | 


Recession 0’ 
High Water 
TYPICAL SECTION SHOWING ACTION OF CASE GROYNES IN PUSHING SEAWARD BOTH HIGH 
AND LOW-WATER MARKS, AND APPROXIMATE SURFACE PRODUCED BY LOW GROYNES. 
THE ACCRETION OF SHORE MATERIAL SHOWN BY SHADED PORTION, 
N.B. VERTICAL SCALE EXAGGERATED. 


Very few natural shores lie this desirable inclination. Thesection 
shore between high and low-water marks seldom true ellipse, 
but the nearer the sections any shores approximate true ellipses 
the less damage done the sea along that particular portion the 
foreshore. some instances, the curve being nearly perfect and free 
from any abrupt angles changes throughout its entire length, the 


waves roll harmlessly the flood tide, and equally harmlessly 
retreat with the ebb. 


Take the case railway truck running down incline rails 
and gaining sufficient momentum run another incline. the 
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rise quite gradual, and there are angles obstacles any 
kind, damage will done; the truck will run until stopped 
the ever-acting force gravity, and will then run back again without 
doing any harm. Butif any obstacle placed the line, there 
any break the continuity—any abrupt angle, were—some- 
thing has go; something injured broken. 

any shore, random, examined, well-defined angle will 
probably found, somewhere about mean sea level, where the beach 
leaves off and the sand begins, the beach angle being the steeper from 
point above high-water mark the junction with the sand, and the 
sand from this point lying much flatter inclination right down 
low-water mark. two shores possess exactly the same character- 
istics. may possible find couple places where the nature 
the material, range tide, prevailing wind, etc., seem very 
much the same, but closer examination will reveal some factor which 
they have not common; some particular current, some sunken 
bank, perhaps far out sea. 

Roughly speaking, may said that there are six types coast 
line: 

The rock-bound coast, where erosion goes slowly 
practically imperceptible—e. g., Cornwall, Aberdeen, 
North Ireland. 

The line where denudation beach and other shore material 
serious menace sea-walls, esplanades and cliffs, com- 
posed more less easily eroded material—e. g., Brighton, 
Hastings, Folkstone, Ventnor, Shanklin, Sandown, the 
Holderness Coast Yorkshire, and, generally, the sites 
watering-places all around the coast. 

Where masses shingle are being driven inland. 

Where the shingle has disappeared and there 
beach arrest the encroachment. 

Where shores are cut about that they consist bare 
rocks, pools water, wet sand and mud, and are therefore 
most unsuited for recreation grounds for children and 
others—e. g., Worthing and Herne Bay. 

Where extensive scours have been caused the lee sides 
high groynes, Hastings, St. Leonard’s and Brighton. 


¥ 
(| 
| 


FORESHORE PROTECTION AND IMPROVEMENT. 519 


almost invariably the case with any new contrivance 
method, the low groynes were first looked upon with contempt, 
partly account their slight nature and their cheapness, but more 
especially because their novelty. There were also many people 
who argued that the groynes might answer well enough sandy 
shore like Dymchurch, but that they would use places 
where shingle predominated, where shingle and sand together 
were dealt with. prove how incorrect these arguments were, 
have only point Southwold, where there only shingle, and 
Deal, where both shingle and sand are found. The writer 
believes that the principle correct for any shore whatever, with any 
range tide, save, alone, rock-bound coast. 

Dymchurch was very bad way when Mr. Case put down his 
groynes 1894. then consisted soft mud alternating 
with pools water and wet sand. The Dymchurch sea-wall, extend- 
ing for more than miles and protecting some 60000 acres the 
Romney and adjacent marshes, was precarious condition, and 
constantly needing extensive repairs. 1898 matters had improved 
much that hard, dry sand had taken the place the mud and 
swales, and from ft. depth had accumulated near the toe 
the wall, which was then practically saved. placed end end the 
Dymchurch groynes would to-day extend for distance more than 
miles. They vary from 300 ft. length, and have been 
instrumental collecting more than 500 000 tons shore material, 
which lies satisfactory slope, and affords excellent playing 
ground for children. How many places would improved such 
sands, and how much would such acquisition add the value 
house property where present such sands exist! noteworthy 
that not one the piles the Dymchurch shore set solid foun- 
dation, and yet there they are to-day, they were 1894, having 
those few years completely changed the character the shore and 
saved the sea-wall. visit Dymchurch would far toward con- 
the skeptic, for would afford practical illustration how 
great results may produced the correct application simple 
means. 

Fig. Plate XXVI, photograph taken Bexhill, showing the 
unsatisfactory condition the shore near low-water mark, and the 
absence sand where most required for children’s playing ground. 
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Fig. Plate XXVI, also photograph Bexhill, and shows the 
unevenly deposited shingle and the eroded condition the shore 
near the low-water mark. The Bexhill shore might enormously 
improved the application the Case system. 

Deal, Southwold, Cromer, Mundesley, and many other places 

the East Coast England; Borth Wales, and Middlekirk 
and Mariakirk Belgium, the system has been applied with great 
success. 1898 the writer was called advise the best 
means saving the Glenbeigh foreshore, which faces west, and ex- 
posed the full fury the broad Atlantic; indeed, standing this 
wild Kerry shore, westerly northwesterly gale, one can realize 
some extent the carrying power the ocean. The writer’s expe- 
rience this foreshore goes back more than years, and, although 
cannot remember the time when there was encroachment, 
only within the past years that the advance the sea has be- 
come very marked. Nine Case groynes were erected 1898, and they 
have been instrumental collecting large quantity sand between 
mean sea level and high-water mark, and have improved the shore and 
arrested the progress the sea. only fair mention that the 
works Glenbeigh are very incomplete, the private owners the 
estate being unable afford the cost full and efficient scheme. 

Youghal, County Cork, the sea broke and flooded 600 acres 
land, the same time jeopardizing the safety the Great 
Southern and Western Railway Company’s line. embankment 
was run across the breach, and the Case system low groynes applied 
simultaneously scale sufficiently extended ensure success. 
The results have been most satisfactory; that portion the shore 
which had been cut out, down the very foundation, having been 
completely restored less than year; much 000 tons sand 
per 100 ft. frontage having been accumulated the action the 
groynes over considerable portion the coast line. The writer 
formally handed over this work April, 1901, and only fair 
say that all interested the welfare Youghal are completely satisfied 
with the rapidity the work reclamation. 

proof the favor with which this work regarded, only 
necessary mention that early the present year, 1902, the Great 
Southern and Western Railway Company ordered further extension 
the groynes the west. This additional protective work now being 
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carried out under the writer’s supervision. includes long breast- 
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work wall, five long, low groynes, and extended sluice-run. The 
shore many respects resembles those Atlantic City and Long 
Branch, though the New Jersey coast line more favored—from 
groyning point view—on account the greater travel shore 
material. The writer would pleased those interested the 
protection any portions the United States coast could see for 
themselves the wonderful results brought about Youghal little 
more than one year, and has little doubt that they would con- 
vinced such ocular evidence. 

Bray, near Dublin, the Case groynes are now doing good work, 
though the results are likely less rapidly achieved, account 
the situation and the existence sea-wall, which causes good deal 
This work being carried out for the Dublin, Wicklow and 
Wexford Railway Company, whose line now seriously threatened, 
intervals, all the way from Killiney Wicklow the East Coast 
Ireland. 

Here there are two obstacles satisfactory progress shore 
building which not appear exist any the shores 
examined the writer the occasion his visit America—which 
are such serious character that out the question expect 
rapid improvement, Youghal: 

The existence 20-ft. sea-wall, high-water mark being some 

ft. the face; 

The wholesale and continuous abstraction shingle, sand, and 

gravel one the foreshore owners. 

This shore has been allowed too far, and almost past 
saving, though there would still hope the removal shore 
material could stopped. This material sold for building 
purposes considerable gain the owner, but the great detri- 
ment the railway line which serves the public. 

One might almost say, this case, that the rapacity Man 
leagued with the destructive forces Nature defeat the ends 
Science. 

Fig. Plate photograph taken Bray August 27th, 
1901, the south the south box groyne—just before its demolition 
—25 ft. right angles the wall opposite the first step the toe- 
wall, looking northwest. This photograph shows the deep scour 


| 
| | ¢ 
q 


522 FORESHORE PROTECTION AND 


beneath the piles the late groyne and the scour under the 
toe-wall. 

Fig. Plate XXVII, photograph taken Bray, and shows the 
accumulation sand along shore where, previous the erection 
the Case groynes, sand was found. 

Fig. Plate XXVII, also photograph taken Bray, and 
shows the accumulation sand and shingle the lee side the high 
groyne where deep scour previously existed. 

The writer’s attention has been frequently directed the danger 
dealing with small, isolated portions line coast, especially 
where the sections show very symmetrical accumulation between the 
highest and low water. 

When asked, few months ago, report and advise the best 
means stopping the encroachment the sea the Murrough 
Shore, Wicklow, what struck him most was the remarkable 
symmetry the sections all along that portion shore for 
distance more than three-quarters mile. The tiers 
lay evenly exact horizontal contour lines that they might have 
been produced gigantic cornice mould. The sections subse- 
quently taken fully confirmed this, for, when superimposed, the 

plotted sections showed differences only few inches. 

The next thing which occurred the writer was the danger 
placing any obstacles which might cause the sea interfere with this 
symmetry—any obstruction solid nature which would cause 
uneven scouring action and direct attack the sea some 
definite point, which, all probability, would far worse than the 
gradual but uniform wasting away present taking place the rate 

about ins. annually all along the entire shore. 

Rather than run the risk almost certain damage the erection 
few groynes only, the writer refused have anything with 
the work unless had the authority the Wicklow Urban District 
Council deal with the shore whole, and then suggested 
certain number Case groynes intervals about 100 ft. all along 
the shore. This could only have had the effect uniformly increas- 
ing the shore material—it could not have caused scour any partic- 
ular point. time since, the Urban District Council, entirely 
disregarding carefully considered advice, invested considerable 

sum money the purchase large barge which they filled 
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with concrete and sunk the vicinity the shingle bank and 
quite close high-water mark. Had they wished aid the sea 
and destroy their beach they could not have taken more effectual 
course. They have indeed done about the worst thing they could have 
done for that particular shore. The scour around the hulk, few 
weeks, has caused incursion high-water mark ft. the lee 
side the obstruction. The symmetry the beach destroyed, 
and the coming winter will probably see extensive breach the 
immediate neighborhood. 

remarkable fact that, while usual secure expert 
assistance for drainage systems, water-supply systems, road-making, 
etc., the case foreshore protection—a subject great 
culty and complexity—corporations and private individuals alike are 
wont act without advice direct opposition the advice they 
have received. This sunken barge Wicklow will have 
removed, and this will probably cost more than was expended 
putting place. the somewhat unworthy attempt get out 
paying engineer’s fees, etc., this little council self-constituted 
experts have run themselves into considerable expense and accelerated 
the destruction their beach. 

few more particulars actual results may given here, 
though the brevity this paper precludes the possibility going 
into many interesting details. 

When Mr. Case took the Southwold shore hand, early 1898, 
the waves were constantly breaking down the sheet-piling and the 
low concrete wall which had been erected for the protection the 
rapidly disappearing cliffs. High-water mark was within ft. the 
cliff face, and people were deserting their houses, the full belief 
that they were longer safe. 

instructive note the gradual and steady improvement 
which has taken place this shore since the Case groynes were put 
down, and Table No. shows concisely the recession high and 
low-water marks, and the accumulation beach, tons per 100 ft. 
coast-line. 

Thus will seen that this large accumulation 787 tons 
material was gathered in, ton ton, were, and that the pushing 
back high-water and low-water has been accomplished step step 
period months. During the year 1900 the improvement has 
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been maintained, and the groynes have been raised three times; the 
land ends the original groynes having long since disappeared 
beneath the ever-increasing new shingle bank, the depth which 
between and ft. its deepest point. The waves the highest 
tides longer reach the toe the cliffs, and the residents begin 
hope that their homes may, after all, escape destruction. 


TABLE No. 


RECESSION OF THE SEA. 


Accumulation 


per 100 ft. 
Distance Distance the coast 


mark, mark. 

“ te 28 15 1 412 “ 


The action these groynes well shown Lowestoft. Fig. 
Plate photograph taken September 25th, 1898. Fig. 
Plate XXVIII, was taken January 18th, 1899. four months 
all three groynes have been almost covered the deposit sand and 
shingle. 

Mundesley, the Norfolk coast, the system has been applied 
very successfully conjunction with stepped wall especially 
adapted meet the requirements the groynes. will seen 
reference the section, Fig. the major axis the ellipse terminates 
the wall just below the promenade. The wall itself compara- 
tively slight structure, but quite strong enough throw back any 
surface water which, exceptionally high tides, may dashed 

against the form surf. Here, again, attention particularly 
directed the manner which the whole shore has improved sec- 
tion. October, 1898, high-water mark was practically the toe 
the existing wall; months’ time had been driven back nearly 
ft., and that same time low-water mark had receded ft. Nearly 
all the steps the wall are covered, and there accumulation 
averaging ft. depth for distance nearly 100 ft. Lower down, 
again, distance 300 ft. from the wall the sand accumulation 
more than ft. deep near the wall, and 361 ft.—which was formerly 
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the distance low-water mark from the cliff—there now deposit 
firm, hard sand, ft. above the present low-water mark, ft. fur- 
ther on. The accumulation this instance, between October, 1898, 
and April, 1899, was calculated 846 tons per 100 ft. coast line. 
Attention here called the form the stepped esplanade wall, 


Fig. designed the late Mr. Edward Case and his successors, 


Messrs. Case and Gray, This wall light and inexpensive, and 


peculiarly well adapted for use conjunction with the Case system 
groyning. 


. 


Esplanade 


SECTION WALL RECOMMENDED FOR USE WITH CASE GROYNES 
Fie. 


Sheringham and Beeston, also the Norfolk Coast, are 
found instructive examples the treatment three foreshores, 
lying side side, two them having been treated successfully the 
Case system, while the third present neglected and unsatis- 
factory condition. The foreshore the west the property pri- 
vate gentleman (Mr. Upcher); then comes the town foreshore, the 
middle; and then the Beeston foreshore, the east. Mr. Upcher’s 
and the Beeston shores have been and are protected accumulations 
brought the Case groynes, but the town foreshore un- 
protected, and the sea continually encroaching all along the new 
sea-wall. 

July, 1900, there was depth ft. water ordinary spring 
tides opposite the Crown Hotel. Careful observations and measure- 
ments show that period months Mr. Upcher’s foreshore had 
accumulated 050 tons per 100 ft. frontage, and that Beeston 
had, the same time and over the same frontage, gained the extent 
1149 tons. All this time the unprotected portion had gone 
wasting away the rate about 380 tons per 100 ft. frontage. 
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cher’s and the Beeston shores, and has steadily gained the 
land opposite the town. 

Cromer, also the Norfolk Coast (see Figs. Plate XX1X), 
remarkable results have followed the application the system. 

Fig. Plate XXIX shows extensive swale Cromer October 
29th, 1897; and Fig. Plate XXIX, view the same place taken 
two months later, showing the obliteration the swale result 
the action groynes. 

The deep scour the lee side high timber groynes Cromer 
and Overstrand shown Figs. and Plate XXX. 

strange and regrettable fact that there are still found 
those who persist upholding and applying worn-out obsolete 
systems, long after the superiority newly discovered methods has 
been incontestably demonstrated. Even among engineers the old 
country there yet exists tinge sentiment which the unreasoning 
follow-my-leader spirit predominates. Oblivious the fact that 
the one great aim their profession utilize and guide the forces 
Nature the greatest advantage for the good mankind, they, 
with pathetic reverence for the antiquated, continue work 
lines altogether unsuited modern requirements. 

Becoming stereotyped their ideas, they are prevented from using 
freely their intelligence, and marching with the times. Their admiration 
for some old name some old school blunts and fossilizes their senses 
such extent that they become incapable learning. Fortu- 
nately, such specimens are rare; and their stand still 
world advancement can only lead their being trampled under the 
feet the thousands search progress and improvement. 

With stick-in-the-mud principles should have sympathy, 
and nothing common. When the superiority repeating rifle 
over flint-lock, weapon destruction, has been proved, 
longer war armed with the latter weapon; nor clamor for 
the rough-and-ready surgery the Dark Ages when know have 
better science and appliances hand. Every scientific manipulation 
matter which brings increased efficiency less cost should meet 
with attention and support; every step the right direction should 
hailed with delight. 

was pointed out the writer’s paper before the Institution 


also shown that high-water mark has been driven back Mr. Up- 
J 


| 
q 
q 
j 
q 


PLATE 
PAPERS, AM. SOC. 
AUGUST, 1902. 
ALLANSON-WINN FORESHORE 
PROTECTION. 


_ Sy 


2.—CRoMER, SHOWING OBLITERATION SWALE Two 


fe 
q 
j 
< 
q 
q 


a 
y 
7 
| <4 


FORESHORE PROTECTION AND IMPROVEMENT. 527 


Civil Engineers Ireland that, turn consideration the 
actual results produced high groynes, which engineers have for 
years past adopted all around these coasts, will find that, cases 
out scours are caused the very points which necessary 
protect. The Hastings and St. Leonards foreshore furnishes 
excellent example. typical the high-groyne system. There 
are deep scours the lee sides all the groynes, and the shore,when 
viewed from has the appearance alarge saw. Each 
distinct source weakness the wall whole. The scours 
the lee are turned into small deep fiords high tide, and into these 
the sea rushes with terrific force whenever there storm dead 
shore from the southeast. During such storm, the wall attacked 
its lowest foundations. the Hastings shore there marked 
scour all along the sea ends the high groynes, the soft yellow sand- 
stone being exposed and constantly subject erosion through the 
sawing action flint shingle, which carried laterally along the shore 
with every tide. the course time, this encroachment must reach 
the line the esplanade wall many feet below its present foundations, 
and the expense underpinning, toe-walls, sheet-piling, will 
very heavy. The serious objections the ordinary high groynes may 
summed follows: (1) scour close wall; (2) scour 
about mean sea level, and general denudation the shore between 
mean sea level and low-water mark; (3) danger children; (4) impos- 
sibility getting along the beach without the exercise more than 
ft. not going too far say that one more these 
objections apply nearly every shore the British Isles where high 
groynes have been used. 

examination into the causes breaches sea-walls has con- 
vinced the writer that the mischief very frequently traceable the 
existence some high groyne the vicinity the breach. Corpora- 
tions continue vote large sums money for the erection costly 
high groynes obsolete pattern, each which itself dis- 
tinct menace; and, regardless the object lessons with which they are 
surrounded, really add the cost maintaining their walls without 
bringing about any permanent improvement their foreshores. The 
Brighton authorities have expended, and are expending, large sums 
money the unsightly high groynes, and not going too far 
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say that the Brighton shore would more attractive and more safe 
had these high groynes never been constructed. The authorities 
most seaside places are quite contented spending money, 
the happy belief that what was good enough for their predecessors 
good enough They have particular aversion anything 
new, and the saving cost and scientific nature discovery seem 
themselves elements factors regarded with suspicion 
and disfavor. long time before Captain Eads could get 
anything like hearing when advanced his scheme for deepening 
the Mississippi Estuary, and yet the scheme itself was simple and 
inexpensive, highly scientific, and, results showed, eminently prac- 
tical. 

The writer has now under his observation several sea-walls where 
the approach low-water mark the foundations has necessitated 
the addition toe-walls from time time, and can produce 
abundant evidence show the damage done high groynes such 
cases, not only near the wall, but mean sea level, where probably 
the worst erosion takes place. would easy enough multiply 
examples the damage done high groynes; and the writer will 
pleased furnish actual details with respect numerous shores, 
both and which have been under his close observa- 
tion for many years past. 

The writer regrets that, within the limits this short paper, 
impossible discuss even briefly the important questions traveling 
material, ocean currents and sub-oceanic deposits, but ventures 
quote portion letter from his pen, which appeared the Times 
October 14th, 1899. This letter was written order call the 
serious attention the authorities the importance watching 
scientifically the coast line all around the British Isles. 

the present time there absolutely official and reliable 
record the changes annually taking place round our coasts, and 
these changes are constantly affecting buildings and other works which 
have been carried out large outlay public money. Light-houses, 
coastguard stations, roads, and other necessary structures are main- 
tained chiefly the national expense, county councils and local 
authorities, would, sure, advantageous annual surveys 
were taken and returns given which. would enable engineers take 
the necessary protective steps before any serious damage had occurred. 
The Admiralty charts are excellent for deep-sea soundings and for the 


purpose navigation, but they contain very little information the 
question currents affecting the coast line, and would require the 
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attention department keep satisfactory record which 
could relied upon when the time for action arrived. matters 
stand present, is, rule, only the eleventh hour, and after 
considerable damage has been done, that engineer called in, and 
the mischief then probably considerable that only large expendi- 
ture money can save the situation; whereas, had the note warn- 
ing been struck year two sooner, the catastrophe might have been 
averted comparatively trifling cost. Amongst the duties thesug- 
ested department the following may enumerated: (1) the systematic 
and repeated taking sections (over the same lines) all shores, 
well contours high-water, low-water, and mean sea-level lines— 
this latter very important, much damage done during storms 
taking place half-tide; (2) the taking soundings; (3) calculations 
based observations respecting the varying rates and directions 
currents high-water and low-water and mean sea-level; (4) observa- 
tions the velocity and vis viva waves; (5) observations the 
travel beach, sand and other material, especially round headlands, 
piers, breakwaters, and across bays and the estuaries rivers. Asone 
the superintending engineers the late Mr. Edward Case, had 
frequent opportunities discussing the question with this gentleman, 
whose system groyning now well known and appreciated 
many places England and Ireland, and invariably came the 
conclusion that the whole question should dealt with national 
one, and that all shores—save alone rockbound coasts, the alteration 
the State. The Ordnance Survey maps are, course, admirable, 
but they only show the changes high and low-water marks long 
intervals time. What require succession observations 
means which mischief may readily detected, and deal with 
its initial stage, the principle. Did space allow, 
sould multiply examples instances where acres valuable land 
and house property have been lost, engineer only being called 
the last moment, when some country road, building, railway line 
was jeopardy. This kind thing hardly fair the profession, 
and analogous calling doctor see moribund patient. 
Cases like this would not occur the State took the matter up; for 
the competent men charge the department would once give 
notice the approach danger, which might threatening, not 
only the immediate foreshore owners, but the owners low-lying prop- 
erty far inland, and the proportion cost borne all interested 
the necessary works could then determined. Procrastination— 
that worst enemy economy—would avoided, and everyone would 
benefit. How such department should constituted, and whether 
should under the control the Admiralty, the Board Trade, 
the Office Woods and Forests, are questions quite out line, 
but from observation and experience believe that large saving 
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the future would result from the adoption some such scheme 
have suggested.” 

Soon after the appearance this letter the writer got into com- 
munication with the Board Trade and the Board Agriculture, 
and received the following replies: 

WHITEHALL GARDENS, 
W., 
October 17, 1899. 
(Board Trade, Fisheries and Harbour Department.) 
Esq. 

With reference your letter the 4th inst., relative sug- 
gested establishment department undertake various duties 
connection with the protection the coast this country against 
erosion the action the sea, directed the Board Trade 
inform you that appears the Board that the proposal, carried 
out, would entail very considerable expense, and would probably 
necessitate the revision many Acts Parliament under which the 
coasts are now protected. all the circumstances the case the 
Board Trade are disposed think that the scheme not 
present. 

am, Sir, 
Your obedient servant, 


AGRICULTURE, 
W., 
January 1900. 
Sir 

directed the Board Agriculture advert your 
letter the 9th ult., and say that the Board have read your com- 
munication with much interest. The only portion the work which 
you propose should undertaken the Government which 
practicable entrust the Ordnance Survey that which relates 
the systematic and repeated taking sections and contours all 
shores subjected change, and the Board not think that 
all probable that the Treasury would feel justified providing the 
public cost for the considerable expenditure requisite for the purpose. 
The Board might, however, suggest that your proposals might 
brought under the notice their lordships and the Admiralty. 

am, Sir, 
Your obedient servant, 
Assistant 
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The serious disturbance South Africa then commenced, and, with 
public attention much absorbed the war, was out the ques- 
tion worry Government departments with matter such sec- 
ondary importance. 

must admitted that Germany the State sets good example 
encouraging such work that now being carried Professor 
Engels the Flussbau Laboratorium Dresden. One would think 
that the wearing away their native shores should important 
English, Irish and Scotchmen the changing the course the 
Elbe, the Rhine the Spree can the Germans. However this 
may be, the Dresden Technical School the fullest encouragement 
afforded scientific discoveries and experiments. Models im- 
portant rivers are made, and the professor and his assistants are 
enabled, thé introduction different colored sands and the regu- 
lation the water supply, arrive very fair idea what may 
happen floods and droughts, where banks are likely scoured 
away and where material likely accumulate. Contours the 
channels and shore lines many the great German rivers have 
been laid down with accuracy, and Professor Engels has been able 
copy his models all the breakwaters, curves and embankments. 
The idea that, testing certain alterations, such building dams, 
reclaiming lands, the model, engineers may placed their 
guard, and avoid doing what may lead useless 

All this shows how keenly the German Government alive the de- 
sirability improving—without unduly interfering with the rights 
individuals—the general condition the country. 

The gleaming cliffs and yellow sands Great Britain receive 

such attention. only when some public road wall, some 
railway line, attacked that attention drawn what the sea 
doing, and then very often too late take protective steps, except 
great cost. The sea requires constant watching; and the writer 
contends that this watching were carried out properly and scientifi- 
cally, engineers would not find themselves often taken surprise, 
there would fewer bad cases erosion, and considerable acreage 
might annually saved. 
inspection certain shores the neighborhood New York 
City and New Jersey has convinced the writer that there very 
large travel material along the coast line, and, from reports re- 
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ceived, inclined believe that this the case all the way down 
the eastern shores the United States. There plenty carrying 
power the Atlantic, and, the occurrence rough weather being 
favorable the rapid action low groynes, there can little doubt 
that the Case system would succeed wherever correctly applied for the 
protection and improvement those shores. 
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For 


contract work, either public private, preferable 
make separate contracts for the different branches trades involved, 
combine all under one general contract?” 


and ANDREWS. 


Am. Soc. E.—The topic under discus- Mr. Gifford. 


sion will regarded the speaker primarily from the standpoint 
the contractor, and giving the views the contractor, hopes 
show the owner, the purchaser, the consulting engineer, that his 
own interests lie with the contractor this matter. believes that 
contractors almost universally will agree that the dividing con- 
tract work, that each principal branch under original contract 
with the purchaser, preferable the making one general con- 
tract which must sublet specialists the different trades. 

The speaker has talked with contractors this subject, and 


The discussion this for which formal paper was presented, printed 
Proceedings order that the views expressed may rought before members 
for further discussion. (See Rules for Publication, Proceedings, vol. xxv, 


Communications this subject received prior September 26th, 1902, will pub- 
ished subsequently. 
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does not recollect ever hearing one say that preferred the general 
contract system. recognized, course, that there have been 
formed large contracting firms and corporations who are ready 
undertake work almost any magnitude, and involving many differ- 
ent trades. This has been brought about not much from preference 
from necessity, because the greater part government and munici- 
pal work being let this way, and, order bid upon all, 
the contractor must take whole. This also true some pri- 
vate work, especially the large building constructions. 

many cases the contracting firm consists simply office; 
practically all its actual operations are performed sub-contractors, 
and the most important man the whole outfit the purchasing 
agent. does what the consulting engineer the architect should 
first hand for his clients. other cases the contracting firm 
makes specialty some particular branch work, will say ma- 
son-work steel-work, and actually carries out this portion the con- 
tract with his own appliances his own shops. The remainder, 
itis called, else undertake operations with which not famil- 
and which can only carry disadvantage. would much 
prefer have only such work perform, but obliged 
take the remainder order get his portion. The consequence 
loaded with lot work which not adapted perform, 
but for which has financially responsible, and either does 

may urged that the proper way overcome this difficulty 
combination contractors different lines who are willing 
unite their bids grand total, including only one profit, and each 
one then perform his portion the work. This doubt what the 
purchaser, the engineer, the architect thinks will done when 
receives proposals this way. The only trouble with this theory 
that does not harmonize with practice. There not entire una- 
nimity opinion and complete trust one another among contractors 
different trades, which doubt regretted, but which fact, 
nevertheless, remains. community-of-interest contract someone 
has the principal; someone must designated the main con- 
tractor, must receive the instructions, confer with the owner his 
agents, draw the pay and settle with the others. There the rub. 

What the practical way which general contract work actually 

will assume our contract bea large city bridge, 
structure, possibly with pneumatic foundations, dredging, cut-stone 
masonry, concrete, excavation, embankment, paving, sidewalks, perhaps 
some sewers extended moved, and water pipes changed. 
Then have the superstructure with draw span which will involve 
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not only the structural steel, but various kinds machinery, electric Mr. Gifford. 


motors, electric lighting plant, carpenter work, some automatic 
gates, fancy hand railing, asphalt paving, and painting. There have 
been bridges let New York City the bidding sheet which showed 
more than one hundred items for which prices had inserted. 

will assume further that the substructure and the super- 
structure (it being unnecessary designate specifically before this 
Society just what items are included under the above heads) are 
approximately equal. The bridge builder, for example, begins 
prepare his bid and finds that must either combine with some other 
contractor who will take care all parts the work which are tech- 
nically known substructure general contract work; must 
get prices the separate items from tradesmen all branches; 
may assume that knows enough about work this kind make 
his own figures for everything. 

The chances are that the first mentioned alternative will met 
with the statement: will make you figures for our part the 
work provided you will agree tie with This may the 
most satisfactory way the end, provided the bid successful; 
not, there follow the usual charges, expressed implied, that the 
bidder was thrown bid too high, and the suc- 
cessful bidder and finds that other figures, better than those given 
him, have been submitted, regrets his inability deal with cheaper 
party. 

This plan also presupposes absolute confidence between the 
parties the proposal, fair dealing all around, and this does not 
always follow. Many the largest contractors and steel workers 
absolutely refuse make prices other contractors advance 
the receipt the contract; and some cases will even decline bid 
another contractor, even though holds the contract; the position 
sub-contractor being undesirable, for many reasons, particularly 
the inability deal directly with the owner, and the financial delays 
and losses involved case the main contractor slow pay becomes 
financially embarrassed. The speaker knows what saying, 
making these statements, from the fact that the firm which repre- 
sents almost invariably declines assume the position sub-con- 
tractor onany work knows others who feel the same way. 

Returning the second method preparing proposal, that 
getting separate prices all the different classes work, find 
marked disinclination, the part dealers and tradesmen, give 
their best figures for bidding purposes, they will give them all. 
inquiry the sort likely met with the question: Have 
you this contract?” being No,” likely that ex- 
cuse will offered, such too busy figure just now,” else the 
statement: will give you safe price with which bid; but, 
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case you secure the contract, may able better, and expect. 
hear from you this likely satisfactory the bid- 
der desiring make close bid? And after had added his 5%, 
10%, whatever sees fit cover the financing the job, contin- 
gencies, and his profit, likely economical method for the 
purchaser? 

doubt, every contractor had the skill, and knowledge costs 
and conditions make his own figures for all classes work, 
might best make general contract. Sometimes attempts 
this, with the result that entirely too liberal his estimate, 
and loses the work, else makes mistake somewhere, and, when 
comes the work purchase his supplies, finds that there 
corner against him, some condition has arisen the market 
labor which has not accounted for. practically impossible for 
one man one firm fully posted all the branches work en- 
tering into large bridge building contract. The consequence 
finds that has losing contract, highly undesirable 
state affairs, not only for himself, but for the purchaser. There 


probably engineer owner who desires see his contractor 


money; certainly bad for the contractor, and source great 
trouble the purchaser, not actual detriment the work. 
course, not right assume that all contracts will profitable, 
even taken and prosecuted specialists; all are likely make 
mistakes; but fair presume that fewer mistakes are made 
one’s own line work than something with which one not 
familiar. 

The subject has thus far been principally from the 
standpoint the contractor, and the speaker has endeavored show 
wherein would benefit the contractor take only his own kind 
work. bring this about must shown the pur- 
chaser, the engineer architect who represents him, that will 
benefit dealing separately. The principal argument offered sup- 
port the general contract system the supposed advantage 
having only one party deal with, and the presumption that trouble. 
among independent contractors the same work will avoided 
having them The first proposition practically in- 
cludes the second, and, while may avoid some clerical office work, 
surely does not avoid anything superintendence inspection; 
and the fact that the combining large contract under one head 
will eliminate large amount competition would seem far out- 
weigh slight saving drawing few extra contracts 
making few extra vouchers for payment. 

fact that the general-contract method eliminates 
tion. Asan example, may quoted the bridge work for the State 
New York. The bulk this work consists not very large bridges 
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over the canals, some them aggregating perhaps $50 000, but most Mr. 
them much less. the invariable practice the Department 
Public Works make one contract cover each structure, and 
they nearly all involve little concrete, little excavation, little 
embankment, and on, together with the steel superstructure, which, 
the case lift-bridges, may quite complicated. The conse- 
quence that there little competition this State work, and 
case they are fortunate receive two three bids, about half 
the time the bids exceed the appropriation, because excessive pricés 
are put for the little odds and ends work which the bridge 
builder does not want, but has take order get the steel-work. 

local contractor, knowing being able ascertain easily the 
conditions prevailing, could take care these items well and eco- 
nomically, but practically debarred from bidding because 
cannot bid the bridge and cannot find any bridge company who 
will give him price. The bridge companies, the other hand, 
least good many them, not wishing bothered with the sub- 
structure work, especially under present conditions, when there 
plenty more desirable work, not prepare any estimate, and the 
result stated; there practically competition and the prices 
are excessive. 

There doubt whatever that much better results would ob- 
tained this work could divided into, perhaps, not more than two 
separate contracts. The speaker once took occasion ask official 
the State why they adhered this practice, and found that 
because when the laws making the appropriations are passed, they 
direct that such and such moneys appropriated and contract 
entered into for the work. The officials feel that they are bound 
adhere rigidly the letter seems nobody’s busi- 
ness change this form wording. This only typical case. The 
speaker could quote many instances where, his own knowledge, the 
method combining different kinds work under one contract has 
prevented competition and raised the cost. 

seems strange that among the chief adherents this method 
the United States, its various departments, and the largest muni- 
cipalities the country. scarcely ever find among the railroad 

companies, who regard the economical aspect more carefully than 
officials. The Navy Department, for example, letting the 
contract for building, will include all masonry, carpentry, steel- 
work, plumbing, under one contract. This surely precludes 
certain amount competition, and presumably expensive 
method, for the reasons stated above. Some the principal bridge 
companies have practically turned down Navy Department work, 
although quite desirable itself; but cannot secured without 
taking much work which not desirable, else under sub-con- 
tract, with its attendant disagreeable features. 
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The same comment applies the Treasury Department work, let 
the Supervising Architect. Not long ago officer one the 
large bridge companies wrote the speaker, follows: 

National Association Metal Work Manufacturers has been 
for months work the Government get them separate steel 
and iron-work from general contracts for public buildings, and believe 
they are about succeed.” 

The speaker hopes they may succeed, but has not yet been informed 
that they have done so. 

Within the last few months the speaker received the following 
inquiry, letter from the engineer one the largest bridge 
structures now progress this country: 

you prefer bidding substructure and superstructure 
together, one contract, bidding the superstructure alone? 


What are your controlling reasons therefor? assumed this 


question that the cost substructure not less than one-third the 
entire contract.” 


which the speaker replied follows: 


prefer bidding the superstructure alone, making the sub- 
structure contract independent one, handled other parties, 
presumably those that special line work. our reasons, the 
general statement that are the bridge business only, and under- 
stand only, would seem any other reason unnecessary. The 


employment sub-contractors frequently nuisance, and always 
undesirable us.” 


The speaker was afterward informed this engineer that 


several other prospective bidders had answered similar man- 
ner. 


letter* Edgar Rossiter, Engineer, Department Track 
Elevation, Chicago, states: 


regard the discussion over the new Genesee Ave. bridge 
Saginaw, Mich., would state. Bids should asked the 
substructure and superstructure separately, and then many reputable 
companies would glad submit detail plans superstructure, 
would right line with their work and they can without 
excessive expense. There are many bridge firms who can obtain 
all the work they desire the present time superstructure 
alone, and not care figure substructure, others will not 
figure where the substructure and general conditions existing are 
unknown quantity; all these features reduce the number 
few, and then the lowest figure based guess inside 

> 


edge the facts. 

Following this line, the speaker took occasion write 
contractor, who, had reason think, had probably bid this Sagi- 
naw job. This his reply, and bears out the contention 
fully that quoted full: 


your favor asking our opinion the advisability 
making separate contracts for different branches trades involved 


Engineering News, February 13th, 1902. 
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bridge work, will say that think decidedly advantageous Mr. Gifford. 


the purchaser let the contracts for the different trades separately 


steel superstructure one contract, masonry concrete work 
another. 


fact that frequently refuse bid upon work for the rea- 
son that would have bid upon masonry well superstruc- 
ture. cases where bid the entire job complete, 
always intend bid safe and high enough the substructure 
can turn around and sublet men who are engaged that line 
work. think there question but what, rule, money 
can saved the purchaser contracts are let separately. 

the Saginaw, Mich., letting, which you refer to, will say that 
the substructure and superstructure were combined, and parties 
had bid the entire work. the first letting refused 


bid upon the work, but did bid the second re-advertised 
letting.” 


These quotations show that this subject being considered 
others, well contractors, and the present common practice 
making blanket contracts, particularly public work, which the 
speaker believes radically wrong for all parties concerned, could 
reformed those charge the letting contract work, the 


speaker feels that would benefit, not only all contractors, 
but the public. 


Harron, Am. Soc. E.—The speaker looks upon 
this question from the standpoint the municipality, his client, 
and the result his experience has clearly indicated that work can 
done much better and more cheaply letting out under separate 
contracts, each representing the different branches the trade, 
than under one general contract. true that where this 
method followed, one contractor constantly interfering with the 
work another, and this interference often results claims for extra 
time remuneration, but the speaker has never experienced any 
trouble settling such disputes with satisfaction the several parties 
interested, and without any extra cost his clients. 

the construction system sewers the speaker has been able 
save from 10% the cost general contract having the 
municipality furnish the several materials, such bricks, cement, 
pipe and castings, letting out the labor only contractor. one 
the cities for which the speaker has for number years been 
engaged engineer, the street paving has late years been per- 
formed letting out the labor general contractor, the city pur- 
chasing the paving metal and foundation materials. 

thé construction water-works and electric-power plants, with 
which the speaker has been connected within the last five years, the 
contracts have been divided up, represent the several branches 
the trade, with the result better and cheaper work; and seems 
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reasonable look for such result, first, cheapness, that the 
bidder estimating the work, certainly adds certain percentage 
the cost his material legitimate part his profits; second, 
better work, that the engineer deals directly with the manufac- 
turer, and can thus control the class material far better than 
must deal through contractor who looks upon the question only from 
the side expense. 

may said that, the municipality corporation being the 
market but seldom for materials certain classes, the manufacturer 
not cut his prices close though were dealing with con- 
tractor who his constant customer. reply this might 
said that when dealing with the contractor the manufacturer not 
always sure his money; whereas, when dealing with the munici- 
pality corporation his money assured upon completion his 
contract, and thus can afford sell quite cheaply; and 
besides, the engineer, understands his business, should quite 
familiar with the prices the several products which comprise any 
engineering work which called upon design, and can thus 
protect his client. 

The speaker cannot agree with Mr. Gifford regarding the con- 
tractor preferring have the work divided into different contracts, 
has been his experience that more competition bidding has 
resulted letting the work one general contract, the con- 
tractor has better chance making his loss from one branch 
the trade his gains upon another. The speaker thinks that the 
best scheme, all around, the engineer can have the confidence 
his client and the manufacturer well, into the open market 
and purchase the various appliances comprising the work. can 
this, particularly the electrical field, under his own name, and 
the same price that the agent middleman gets, and thus 
save his client the commission. This has been done the speaker 
for the past two years corporation work with asaving from 3to8 
per cent. public work, however, this method would difficult 
one follow, once arouses the suspicion that the 
getting commission; and besides, the usual laws provide that 
all public work shall advertised and let the lowest responsible 
bidder. Itis true that dividing the work into separate contracts 
adds very much tothe burden the engineer, but the engineer 
not desirous assuming this extra burden should not undertake 
the superintendency such work. 


his experience years, would answer this question the 
affirmative, except cases where the engineer architect can select 
expert general contractor. The work certainly can constructed 
less cost the various items are separated, and the work 
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generalization devolves upon the engineer construction. 
work can also obtained under such circumstances. 

The unfortunate part the proposition that the owneis, and 
employers the architect and engineer, have the idea that that work 
for which they are willing pay the general contractor handsome 
remuneration should done the architect and engineer for 
practically nothing. The vexed question unbalanced bids would 
eliminated, and the owner would positively certain that got 
what was specified. 

The present pernicious habit architects letting the work for 
the mechanical installation for public and private buildings the 
general contractor (who knows much the subject the unborn 
babe, and about responsible) cannot too strongly condemned. 
The speaker expresses himself with some degree feeling this 
matter, piece work which designed, costing more than 
$125 000, was given tender mercies general contractor, and 
the speaker’s supervision the work withdrawn. The natural result 


this was bad work, heart-burnings, law suits, and all the attendant 
evils. 


Better Mr. Darrach. 


Am. Soc. E.—There are contracts Mr. Russell. 


certain class, with which engineers have do, that require special 
treatment, and which may well mentioned discussing this 
question, although, view the previous discussions, may seem 
almost like changing the subject. The speaker refers machinery 
such for steam-engines, for boilers and furnaces, for 
blowing engines, pumping engines, dynamos, mechanical filter plants, 
floating dredges other machinery. such contracts fre- 
quently, not usually, the case that the contractor the manu- 
facturer certain class machines. 

For example, the contractor builder pumping engines. 
His whole attention given building pumping engines which will 
men between the builder the pumping engine and the owner 
user the machine. The builder and the user should close 
connection possible. This observed, not only for the 
good the parties the contract, but also for the good the 
general public, the long run, because the advancement the art 
building pumping engines will thus favored. 

The builder the pumping engine must know how the engine 
operates service order that may see best where improvements 
can made. 

has been only too often the case that builders machines 
could not get accurate information the actual operation their 
products. Ifthe user the machine making commercial success 


with it, does not stop make efficiency tests scientific obser- 
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most cases, the machine builder can more easily obtain knowl- 
edge from the machine user where the two are dealing with each 
other directly and without intermediaries. 

May not said then: First, that, where the work done 
the builder special class machinery, there should few 
middle men possible; and, secondly, that one good reason for this 
that the machine builder may the better obtain accurate infor- 
mation the success his work details, and thus the 
greatest advancement the art obtained. 


Warp Eassy, Am. Soc. E.—There seems one aspect 
this matter which has not been touched on, and that is, the view 
most owners take. Prospective owners who desire their work executed 
contract are always anxious know the lump sum for which 
can surely done, and this the general contractor guarantees, after 
manner; fact, furnishes definite figure. 

Even the owners feel apprehensive about extras, they not 
seem fear them much estimate made from scheduling all 
the bids the sub-contractors. 

The fact that the general contractor accepts the responsibility 
making complete structure plant, and thus relieves the owners 
expense making the work the various sub-contractors come 
together, what makes his position strong. 

instance has been given mechanical plant, some 200 
H.-P., which the engineer had extras, although let out all the 
work sub-contracts; but not stated that even the general 
experience this engineer, that, under such circumstances, extras 
occur; and may said that few are far-seeing perfect that 
they can prepare specifications which will draw the lines definition 
between the work the various crafts that all will come together 
harmonious whole, without causing some differences, and conse- 
quent charges for extras. may also said that few general 
contractors expect handle their contracts such manner that the 
cost them will more than the sum their various sub- 
contracts. 

may that the engineer will fee] that his specifications are 
ciently clear any point doubt, and may take refuge behind 
some blanket clause stating that sole judge cases 
doubt, and thus compel sub-contractor either show open fight 
the work for the sake harmony; but, frequently, the speaker has 
known general contractor pay extra sub-contractor, 
because was necessary for the completion the general contract 
that some unforeseen work should done; and, such case, 
there were general contractor, either the owners would pay the 
extra the engineer would compel some unfortunate sub-contractor 
the work have open rupture, which the sub-contractor could 
not well afford. 
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There are many such engineers and architects, and though, their Easby. 
foresight and ability, they seem save the owners from paying for 
extras, yet they soon become known the trades, and the bids the 
sub-contractors are correspondingly high. 

Almost every general contractor his own sub-contractor for one 
craft, as, the case large buildings, carpenter mason; 
or, for bridge, the general contractor will company which 
manufactures the superstructure only; but, would anyone expect such 
general contractor make allowance for the contingencies that 
will arise, due the various sub-contractors not making their work 
come together that there will hitch? 

fact that, make everything run smoothly large 
contract, general contractor must executive the highest 
order, and the engineer who expects let all work sub-contracts 
isadding his purely technical duties those the general contractor; 
and, the general contractor inserts his estimate items for the cost 
his management and contingencies above referred to, the engineer 
should also allowed insert his estimate, schedule sub- 
contracts, the same items. should also allowed extra compen- 
sation, least the extent portion, not all, the profit the 
general contractor would make. 


Owners will look with doubt upon such items charges for execu- 


tive management and contingencies, and for the latter will rather think 
the engineer should proficient that there should none; yet, 
the case the lump-sum bid general contractor, these items 
form part. The owners, however, not see the estimate detail, 


and, not seeing such items, they are not called their attention, and 
they accept the lump-sum bid, trusting their engineer protect 
their interests. 

lump-sum bids the general contractor, under the stress com- 
petition, strives his utmost get sub-contractors shade close 
possible the specifications, both quality and quantity, and, 
quote victim this system, you get the least. the worst man can 

The system letting work general contract founded largely 
the fact that the designing and supervising engineer architect 
ignorant how execute his design; and, though may know how 
should executed, has little knowledge howto about 
it, and the general contractor, who most frequently does not know 
how design, but has plenty assurance, and relieves the 
engineer the responsibility. 

Engineers, letting work sub-contracts, should allowed all 
the items expense which the general contractors find necessary. 
such cases, also, the owners are more liberty select their sub- 
contractors, and need not take the lowest one, any particular class 
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work, they and the engineer consider unwise. The 
control the work, case changes (especially where less 
done than originally contemplated), more the advantage the 
owners the case letting sub-contracts. 

Work let sub-contracts not likely done for less than 
general contract, but the class work likely infinitely 
superior, and along this line that seems best urge the adop- 
tion the system, which should have the support all engineers. 


Am. Soc. E.—The speaker has never 
been able see just why contracts for construction, made dif- 
ferent and distinct classes work, should let whole, instead 
being divided into logical subdivisions and let number 
separate contracts, excepting that lightens the work the engineer 
and permits him shift the responsibility, for the work coming 
together properly, from himself, where belongs, the contractor. 

There are great many small contractors who are expert their 
own line work, but who know little about any other, whereas there 
are comparatively few who are experts all classes work. Mr. 
Gifford has said, the bridge manufacturer cannot expected know 
all the details masonry construction, and this holds equally true 
many other cases. Now, the contract let whole, the former 
class practically barred out, and competition lessened this 
extent; whereas, bids are asked the work properly subdivided 
and with each subdivision clearly defined, maximum competition 
will assured, for each bidder will thoroughly familiar with the 
particular work which asked give prices, and consequently 
will quote his best figure with minimum percentage added fac- 
tor ignorance. 

The engineer’s place that intermediary between the pur- 
chaser and various contractors, and his duty the former requires him 
see that the most experienced workmen are employed the several 
classes construction, and that the total cost kept minimum. 
The purchaser generally knows little about the cost and less about the 
work itself. For the best results, the engineer should thoroughly 
familiar with both, and the contractors should their sev- 
eral branches. The engineer’s plans and specifications should show 
clearly and completely every feature construction, that the 
several contractors may know exactly what they are bidding on, and 
that possibilities misunderstandings after contracts have been 
let reduced toa minimum. Frequently, the engineer allowed 
little time which make his plans that this not possible, which 
case, course, must use his best judgment make final results 
come out satisfactorily; and, under these conditions, the speaker advo- 
cates letting contracts the basis unit prices for the various classes 
work covered the contract. 
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Horace Am. Soc. E.—Although the discussion thus Mr. Andrews. 


far appears all favor the subdivision contracts, there are 
reasons that may urged support the opposite course. 

The dependence between the different branches must often make 
more desirable for one person have the whole work under his 
control, even some its subdivisions are outside his specialty 
and must sublet those better qualified for their execution. 

This month, large contract was let Troy, where the 
work was subdivided the engineer into two contracts. The bidders 
who were the lowest for the work whole made the stipulation that 
they should have both branches the work none. They thought 
the relationship the separate parts the work was close that the 
main contract could not handled profitably satisfactorily with- 
out control the other. Nevertheless, the work has been let under 
two contracts, other persons being willing assume the greater risks. 

Although may often employer’s pecuniary interest 
subdivide contract into parts, each which can handled 
contractor specially qualified and properly equipped for its perform- 
ance, still the subdivision the work entails great possibility 
conflict between the various contractors, many opportunities arise 
for claims and concessions account remissness some the 
contractors, that may the real interest the employer have 
dealings with one responsible contractor for the whole work, even ata 
slight pecuniary loss. 

Lawmakers are disposed ignore contractor’s technical qualifi- 
cations, provided pecuniarily responsible, regarding the 
duty the engineer enforce all requirements the specifications, 
until the financial ruin incompetent contractor throws the com- 
pletion the work upon his unfortunate bondsmen. such 
event there often less chance loss the attempt 
compel responsible bondsmen one general contractor complete 
the work than from combating claims numerous contractors execut- 
ing separate branches the work. subdivided 
piece work, could reasonably claim damaged delays occa- 
sioned the suspension work upon the execution which the 
completion their own depended. 

Considerations this nature may have influenced the framers 
the law which Mr. Gifford refers, whereby the Superintendent 
Public Works the State New York prevented from subdividing 
certain State contracts. 
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FOR 


possible and desirable keep accounts cost work such 
manner ascertain unit costs each class 


OBERLIN CHARLES WORTHINGTON, CROWELL 
and 


Am. Soc. (by letter).—Two questions are 
embraced this topic: The first relates the possibility and the 
second the desirability account-keeping intended disclose the 
unit cost work. 

The first these questions has been practically answered 
actual experience. Except possibly some cases where abnormal 
conditions prevail, entirely possible keep accounts which will 
show correctly the unit cost any work, whether that work 
the nature surveys other preparatory operations, the con- 
struction engineering structures, manufacturing. Such 
accounts are now, not only common, but almost universal, all well 
managed enterprises. 


The discussion this subject, for which formal paper was presented, printed 
Proceedings order that the views expressed brought before all members 
the for further discussion. (See Rules for Publication, Proceedings, vol. 
71.) 

Communications this subject received prior September 26th, 1902, will pub- 
lished subsequently. 
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They differ scope, detail and accuracy, true, but the cases Mr. Whinery. 
are very few where something this kind not attempted and 
carried out with more less success, among modern enterprising 
business men. 

Like all other forms accounting, the value the results attained 
will depend upon the adequateness the general plan and details 
the scheme accounts adopted, the fidelity and accuracy with which 
the original records are made, and the ability and skill with which 
these records are compiled and deductions made therefrom. 

Each these three subdivisions the work 
and either defective, neglected, the results attained will 
unsatisfactory entirely worthless. devise for cost- 
keeping account, with all its necessary details, and prepare full 
instructions for its operation, means simple thing, requiring 
does very intimate knowledge the method conducting the 
particular kind work hand. The difficulty increases with the 
complexity the work and the number unit cost items con- 
sidered necessary ascertain. only after one has had 
extensive experience similar work that one can frame scheme 
that will workable and efficient. must simple and easily 
understood; otherwise the employees who must depended upon 
make the original records will get them hopelessly confused; 
amount time and labor will consumed 
making them. must explicit its details and instructions, for 
the same reason, and should comprehensive disclose 
where every item money labor has been expended. But how- 
ever perfect cost-keeping scheme may devised, will prove 
worse than useless not intelligently and implicitly adhered 
those whose duty make the original entries records. Every 
cent expended upon the work, whether the form cash labor, 
must accounted for and charged its appropriate item. This 
sounds simple enough, but only those who have had exasperating 
experience with the stupid negligent employee can appreciate how 
difficult have these original records properly made. Assuming 
system accounts and accurate original records, their value 
will depend upon the care and fidelity with which the original infor- 
mation compiled and made available for use. the press other 
office duties this part the work often neglected postponed 
until such mass accumulates that then abandoned, 
gets into such state confusion that difficult impossible 
disentangle and tabulate it, and then thrown aside worthless, 
with the statement that the problem determining unit cost 
hopeless. 

may confidently asserted that, with the same amount care 
and accounting skill necessary and usual first-class mercantile 
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establishment, possible determine with accuracy the unit cost 
any engineering work. 

knowledge the unit cost work value many ways, and 
accounts which enable ascertain are therefore desirable. 
the engineer engaged designing modern work the important prob- 
lem how accomplish the object sought with the least expenditure 
money. Other things being equal, that particular detail will 
used which the cheapest. order determine which the 
cheaper two details the unit cost each must known. The 
engineer, therefore, finds important accumulate the largest pos- 
sible fund cost prices. the contractor the manufacturer the 
question desirability synonymous with the question will pay,” 
and among the more enterprising and intelligent there can but one 


answer. The question success failure these times sharp 


competition and low prices may depend upon the accuracy with which 
cost has been estimated, and this again will depend upon the knowl- 
edge unit cost under the conditions that are met. These con- 
ditions vary greatly upon different pieces work, and different 
localities, and the estimator needs the accumulated knowledge that 
comes from habitual cost-keeping. important, therefore, that 
this branch accounting should never neglected engineer- 
ing work. Furthermore, important during the progress any 
extensive work. The contractor the manufacturer who has before 
him the end each week the unit cost his work during that 
week, can know whether being done with proper economy, 
and, not, can ascertain the cause and apply the remedy 
once, and thus prevent accumulated losses. Accurate accounts will 
often disclose defective management which may not detected 
personal observation, during the progress work. 

careful study and analysis unit cost will enable those inter- 
ested devise improvements and apply economies that would other- 
wise not thought of. 

There can but little doubt that the notable success American 
competing with those foreign countries the 
result careful attention the unit cost details, and has been 
made possible the careful and accurate cost-keeping accounts now 
found every enterprising shop. 

Both questions embraced the topic, therefore, may answered 
the affirmative. 


ing the power producing the greatest and most permanent results 
for the least ultimate cost, even the intimation that actual and detailed 
costs cannot determined and kept stroke against the foundation 
the profession. 

The keeping and knowledge these detailed costs and ultimate 
values really constitute the greatest care the successful engineer, 
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and the proper use this information almost equal importance. Mr. 


told that certain piece first-class ashlar masonry cost 
$6.50 per cubic yard may attract attention; but this fact not much 
value unless know, further, how this cost made up, consists 
ofthe price the stone delivered $2.35, and labor the same, with 
other materials, aggregating $4.15. 

But are still not the bottom, because the cost cutting dif- 
ferent stones varies, and the other materials also vary cost. 
Therefore our information not complete until know that 
the amount, $4.15, made cutting, $1.14; laying, $2.26; 
cement, cents; sand, cents; handling, cents; and setting der- 
ricks, cents; and, finally, for comparison, necessary 
know that this particular work which has been cited the fore- 
man mason received cents, the regular masons cents, and the 
helpers cents, per hour. 

Considerable care required keep and compile such figures; but 
they are the utmost importance. For example, the cost cutting 
given stone, together with its delivered price, determines whether 
not can used certain work against stone from different 
locality. 

Every contracting engineer keeps track such detailed costs his 
own lines. 

The great increase the earning power railroad properties 
this country the subject wide comment. any given rail- 
road this increase earning power began with the carefully-planned 
improvements grades, alignment and strength roadway, prop- 
erly executed the engineer. was further secured having the 
improvements completed the lowest ultimate cost; and, finally, 
the providing many facilities for keeping down all items 
maintenance cost. 

Referring now particularly this last factor, find that spirit 
rivalry exists every good workman, and this may brought into 
practical use, even the employee higher than track laborer. 
useless depend wholly, for the best results, driving such 
laborers and their foreman; and the same statement applies every 
man worthy employment railroad. 

some closely-operated railroads this plan fotlowed much 
detail and with great success. For example, simple statement 
issued monthly such railroad, showing the actual cost such 
hum-drum work the putting tie track each roadmaster’s 
division the road. rivalry once induced among all the fore- 
men ofevery division the lowest. similar statement giving the 
cost placing lumber bridges per thousand feet, M., making 
repairs, brings about the same rivalry among carpenter forces; and all 
this produces absolute and proper reduction cost maintenance. 

The grand result sought secured when the total cost handling 
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freight per ton per mile less than during the corresponding month 
previous year. 

Comparative monthly statements, much detail, showing the cost 
operation the different departments such railroad, are 
responsible for many the large savings secured the encourage- 
ment the spirit rivalry among its employees. 

the engineer successfully operated railroad to-day, 
point cost, who compiles much the information costs neces- 
sary secure this grand result railroad operation. 

Surely the engineer’s strength and usefulness are largely ascer- 
taining and keeping unit costs each class work with which 
connected, for which responsible. 

only one side this question: How can any engineer give his client 
reliable approximate estimate the cost proposed piece 
work, unless has first taken very careful estimates the cost 
preceding and similar work? Mr. Churchill mentions the results 
taking careful estimates costs relation railroad maintenance 
and railroad construction, and the care with which such records have 
been made. The same results have been obtained the speaker with 
relation public work. 

Some twelve thirteen years ago designed system sewers 
cost about 750 000, and constructed from year year 
the funds might become available. When the work began, reliable 
approximate costs the work could made, was done 
under all kinds conditions; but, much expense, systematic 
record was kept the actual cost excavating each linear foot 
trench under each condition, whether rock wet ground, and 
whether paved and unpaved streets; the actual cost brickwork 
per linear for each size sewer and each foot pipe; and the 
cost each manhole, inlet and every other appurtenance, until, the 
end three years, the speaker had compiled record actual costs 
which enabled him determine, within 2%, the probable cost 
the remainder the work. These records were compiled insuch 
manner enable him determine how many bricks could and 
should laid bricklayer under the several conditions; how many 
feet pipe the various sizes should laid per day, and the 
quantity cement and hemp required lay it; trench one 
man should excavate day, and how much per cubic yard cost 
remove rock. 

the end three years was found that the contractors were 
making too much profit, and the speaker recommended that the minor 
portion the system built day’s labor, and that the larger 
work, requiring special plant, should done contract. This 
work proved successful that was determined all work 
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day’s labor, with the result that the contractor’s profit was saved 
every instance. contract would let out build one street 
sewer which was the same nature was being built upon another 
street day’s labor; and this proved the case clearly. 

The keeping these accounts has had the following result: Each 
foreman, when his particular work finished, knows just how much 
has cost, and, this cost exceeds the cost similar work under 
another foreman, knows once that not the standard, 
and continuance would mean the loss his job; but, aside from 
this fear, this system makes each foreman enthusiastic worker for 
reputation, and results financial benefit his employer. 
the cost each superintendent’s work not made known him, 
what means has knowing whether his work not success- 
ful? And unless the engineer keeps careful record the cost, 
cannot give the foremen such information, and the burden finally 
falls upon him. 

OBERLIN Am. Soc. E.—It may interest change 
the point view indoor work, and speak manufacturing cost 
factories; the speaker’s experience having been more particularly 
that line. There very common belief that manufacturers make 
enormous profits; that people who run machine-shops, and make goods 
that outdoor people have handle afterward, are getting fortunes— 
not small fortunes, but big ones. common idea, when people 
send machine-shop have repairs done machinery built, that 
the charge made the hour, say cents more, there 
profit about 100 per cent. The ordinary public, and perhaps even 
some engineers who not have the work, are apt say: 
Their men are paid cents hour and they charge you 
cents, very nice thing profits.” But they ignore the little 
items fixed charges. about which much not generally known 
outsiders. These, however, matter fact, sum very 
large amount. consider medium-sized machine-shop, employ- 
ing say one hundred two hundred men, where (there being good 
many boys) the wages average, perhaps, only cents hour, the 
expense-rate, hour’s burden, that has put each and every 
hour worked producers, usually about the same amount. That 
say, the sum paid for wages upon job must have about 100% 
added, cover ordinary running costs. One modern way, therefore, 
finding costs such establishments take the material for any 
given job, its actual cost, delivered the factory, including 
freight, waste, plus the wages actually paid, plus the burden” 
each hour worked those men the factory who really produce 
something. There are, course, good many non-producers whose 
wages expense account. This burdenisvery often put cents 
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somewhat safe average for the ordinary medium-sized machine-shop 
the United States. burden rate ascertained taking the total 
expense running the business, outside material bought and wages 
paid. This usually consists of: interest capital, or, perhaps, rent; 
insurance; taxes; commercial expenses selling (the most variable 
item the whole account), including advertising, traveling, bad 
debts, part office expenses and salaries officers and clerks, to- 
gether with many sundries; repairs machinery and buildings very 
large item); fuel, oil, light and other consumables; wages non-pro- 
ducers about factory, engine-men, janitors, etc., 

These items, added the end the year, divided the total 
number hours’ work made the producing class, will give the hourly 
burden. course, usually comes out fractional figures, but 
approximate rate, round numbers, good enough—if set high 
enough. The burden for each year based upon the previous one, 
and hence cannot really accurate. will seen, therefore, that 
machine-shop man who uses medium-sized tools, may very likely 
find his work costing him cents hour, cents for wages and 
cents for expense. some shops, however, the wages will average 
not unusual charge cents hour, there question whether 
there total net profit much per cent. 

using very large machine-tools the average price per put 
higher because the greater amount room these machines take up, 
and their greater interest and repair say nothing their 
likelihood standing idle more their time. The machine-shop 
man, therefore, sometimes perpetrates charge $1.00 hour, 
more. 

Hence the outside public who use machines should understand 
that the profits making not abnormal. They are moderate, 
and takes good deal time and care find out what they are, and 
much good management keep things going that the profit comes 
out the right side and does not prove minus quantity. 

Am. Soc. E.—One the most im- 
portant acts engineer has perform the preparation accurate 
estimates preliminary cost, connection with any work may 
called upon design. His clients, course, want know the 
outset what the work going cost, and, possibly, how certain 
variations design will affect the total cost. The engineer, there- 
fore, should prepared make these estimates short notice. 
determine the cost necessary have, first, accurate estimate 
the quantities materials required the work, which matter 
and then accurate unit costs which will apply the 
items making that estimate. determine these unit costs 
necessary look the past experience, either the engineer himself 


DISCUSSION UNIT COSTS WORK. 553 


others. some lines work, asin bridge manufacturing, the Mr. Worth- 
unit costs have become quite generally known, but many 
they have not; and engineers who publish the unit costs work actu- 

ally constructed, with specific descriptions the local conditions 

affecting the same, great service the profession large. 

Many the statements cost which appear the engineering peri- 

odicals from time time have little value, for the reason that the unit 

costs are not given, and local conditions are not clearly specified. 


this subject which important: great many engineers are de- 
terred from attempt ascertain the unit prices the work their 
charge, because they think very difficult operation collect and 
arrange the data. That true the desire have absolutely 
accurate account which will balance, but, for the purpose view, 
not necessary that that degree accuracy should attained. 
such accuracy were attempted would necessitate duplicate 
set accounts, adding much the cost, and occasioning very great 
difficulty getting the accurate data; but quite possible reach 
sufficiently close approximation the cost, and the average price. 

Mr. Oberlin Smith has spoken the figures cost which had 
obtained given case and was quite content express terms 
work educate and instruct their staff collect certain items infor- 
mation the work proceeds, will found quite easy the end 
the work approximate the cost any one the items, all the 
items, with sufficient closeness for comparison and for reference 
undertaking other work the same kind. 


CHARLES Am. Soc. E.—The speaker would Mr. Darrach. 
answer this question the affirmative; and, the affirmative answer 
Topic No. accepted, there difficulty whatever keeping 
the accounts. 
further commenting upon these two subjects, may said 
that the more experience one has carrying work, suggested, 


the more will inure the benefit the owners and the knowledge 
the engineer. 


Mr. Crowell. 
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steel susceptible being made permanent building material 
masonry 


Am. Soc. E.—The speaker approaches 
this subject with some trepidation, worthy higher talent 
than possesses. 

deal with the subject properly, there should not only dis- 
cussion, but contention and consultation, that may not 
recorded among the dead the epitaph which heads our publica- 
tions: This Society not responsible, body, for the facts and 
opinions advanced any its 

The speaker would suggest that the subject amended 
read, ‘‘Is Metallic Construction, the Combination Metal and 


Mr. Darrach. 


*The discussion this subject, for which formal paper was presented, printed 
Proceedings order that the views expressed may brought before all members 
for further discussion. (See Rules for Publication, Proceedings, Vol. 

Communications this subject received prior September 26th, 1902, will pub- 
lished subsequently. 


No. 
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Cement Concrete, Susceptible Being Made Permanent Building Mr. Darrach. 
Material 

Many years ago, the late Julius Adams, then President the 
Society, suggested the speaker that was pre-eminently the busi- 
ness the engineer adapt the motif his construction genius 
the locality which his field operations lay. This is, fact, 
the chief business the engineer, and using the best and cheapest 
means for the end attained. 

must not forgotten, however, making comparisons, that the 
best materials may manipulated produce inferior results, 
and the proper use materials composite engineering construction 
absolutely necessary the domestic arts, which please our 
palates, for well known that the cook can either spoil the pie 
make the pudding. 

Before determining upon method construction, there 
considered, not only the first cost, but also the expense mainte- 
nance. The ease inspection during erection should also con- 
sidered, well the adaptability the material attain the most 
economical results. 

knowledge the relative strength the various materials, and 
also the causes for deterioration and decay should attained. 
With this knowledge the problems will reduce themselves some 
degree simplicity. This knowledge can then supplemented 
observation and experiment, that there need reason fear 
results. Knowing the disease, the remedy therefor can obtained. 

The idea that masonry the sine qua non all permanent con- 
struction seems the speaker without foundation. Perma- 
nence masonry construction depends, not only upon proper design, 
but also upon perfect workmanship. All who have had any experi- 
ence construction know well that the most trying and difficult task 
the engineer have masonry properly erected. masonry 
construction, dependence must placed upon the physical value 
the stone, sand and cement. being product, may 
may not have that degree permanence expected the engineer, 
and, meet this contingency, large factor safety generally 
introduced the for masonry construction. Also, 
many cases, where masonry used, impossible design the 
structure that the economical quantities material meet neces- 
sary requirements can used. 

has been intimated, masonry, well metallic construction, 
may subject deterioration and decay. 

using metallic construction, possible the stress 
upon the structure with far greater degree accuracy than 
can applied masonry structure; consequently, the factor 
ignorance can reduced and the quantity material used 
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nearer that which theoretically required. Inspection during con- 
struction and erection, and after completion, more convenient, and, 
knowing the causes for deterioration, the necessary remedies pro- 
tection may readily applied. 

The use concrete, artificial stone, appeals the speaker with 
much force. its use artificial stone equal value throughout the 
entire content can obtained, and that value can determined 
direct accordance with the material which made; that the 
composition the artificial stone can adapted directly the use 
for which intended. The cost construction for equal values 
artificial stone generally much less than natural stone were 
used. 

Artificial stone, concrete, forms protection against the usual 
deterioration metallic construction atmospheric influence. 

The logical conclusion seems that the best method construc- 
tion would composite, using artificial stone and metal. Artificial 
stone, concrete, not only forms protection for the metal, 
its value resisting stress, and, except subterranean and sub- 
aqueous structures the deterioration metal encased cement 
concrete proper composition may disregarded. 

There are many examples structural metallic work encased 
concrete where deterioration shown, even from ancient times. 
The modern system iron construction encased concrete brick 
masonry, used high office buildings, shows that, when properly con- 
structed, there observable deterioration the metallic work. 
The Drexel Building, Fifth and Chestnut Streets, Philadelphia, was 
constructed the years 1886-87. The speaker has removed portions 
the ironwork that building, and could see deterioration 
whatever. 

the year 1891, the speaker made cement floor and walk over 
pipe tunnel, the upper surface which was exposed all atmos- 
pheric influences. This floor was cement concrete, about ins. 
thickness, and had span about ft. was reinforced bands 
ordinary chicken-wire fencing, ins. width, laid across the 
tunnel and spaced ins. apart. bed mortar, composed 
cement and sand, about in. thick, was laid upon horizontal plank 
center, and brought flush with the top the side-walls the tun- 
nel. Over this mortar the chicken-wire was laid, extending over the 
side-walls. The cement concrete floor, ins. depth, was laid upon 
this chicken-wire, and finished, the walk being about ft. wide. 
Although this walk has been use for eleven years, deterioration 
apparent, nor has there ever been any leakage, even during the 
most severe storms. 

relation this, attention called what the speaker con- 
siders faulty construction. The concrete floors most office build- 
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ings are cement, ashes cinders. The resultant concrete not Mr. Darrach. 
impervious. The large quantity water used construction 
retained within the exterior these floors for long period, 
and, doubt, detriment the metallic construction the fioors. 

the year 1884, the speaker constructed water-works well 
Redbank, This well was some ft. interior diameter, and 
was sunk from the surface the ground depth about ft. 
The lower half, ft., was below the ocean level, and the entire 
well, within ft. the surface the ground, was under the 
ground-water level. The water arose the well within ft. the 
surface the ground, that the well casing, ins. thickness, 
constructed hard brick laid Portland cement mortar, was con- 
tinually contact with water both sides, and times, even during 
construction, was under pressure from the outside more than 
ft. 

For reinforcing the brick shell during sinking, iron rods were 
extended from the cutting curb upward through the masonry; and, 
intervals about ft., large wrought-iron washers were placed over 
the rods and extended around the entire circumference the well cas- 
ing. This construction was adopted reinforce the green masonry 
the casing during the operation sinking. would interest- 
ing examine this ironwork for the purposes discussing this 
subject. 

the speaker’s opinion, the hue and cry raised relation 
properly constructed iron skeleton, modern high buildings, 
without foundation. 

buildings where the ironwork concealed within fire-proofing 
concrete, there little reason suppose that any deterioration 
takes place, and the speaker will venture state that, the tempera- 
ture and the humidity the atmosphere immediately adjacent the 
metallic structural work were observed and recorded, there would 
found but little, any, difference throughout the year. 

Greater care, and concrete richer cement, should used for sub- 
terranean and subaqueous composite construction, and, some cases, 
prevent the possibility any moisture coming contact with the 
metal. 

The numerous cases electrolysis subterranean metallic pipes 
suggest criticism which has not yet been presented the speaker. 
not possible that, subterranean and subaqueous work, metal, 
even when constructed cement concrete, may subject electro- 
lysis similar that experienced metallic water and gas pipes? The 
speaker the opinion that all such subaqueous and subterranean 
constructions should laid, heretofore indicated, asphaltic 
concrete, and efforts should made force our legislators pass 


| 
4 ye 
q 
| 
| 
i} 
| 
| 


Mr. Darrach. 


Mr. Stern. 


558 DISCUSSION STEEL AND MASONRY CONSTRUCTION. [Papers. 


laws preventing the use the ground omnibus commercial elec- 
trical conductor. 

can also substitute for cast and wrought-iron cheaper 
and more permanent conduit, constructed under the composite system. 
The capacity metallic water pipes materially diminished the 
formation nodules their interior surfaces, and, with some waters, 
the life iron pipes merely question very few years. 

Composite pipes, constructed concrete reinforced metal, can 
constructed have the necessary strength without the loss 
conductivity due the metal nodules, and not necessary that the 
concrete which they are composed should such richness 
absolutely prevent first the transmission moisture, except when 
the liquid conducted free from suspended matter. Conduits carry- 
ing either turbid water sewage soon fill the pores the concrete, 
and make impervious. 

1894, the speaker constructed septic tank for the Insane Asy- 
lum Wernersville, Pa. The diameter the tank was ft., and the 
depth water was The well was constructed hard brick, 
laid Portland cement mortar, and had maximum thickness 
ins. There was inside coating plaster, in. thick, made equal 
parts Portland cement and sharp sand. Tests were made, through 
period ten weeks, the end which time the masonry was prac- 
tically impervious. 

There paucity experimental knowledge the strength 
composite construction; the field wide, great importance, and 
deserves the attention and study the members our profession. 

Before closing, the speaker would suggest that further experiment 
instituted the possibility making metallic weld, avoid 
much possible the use bolts and rivets. aware that the 
electric weld does not give resultant value but the 
opinion that the Society would gratified with knowledge the 
best results far obtained. 


Am. Soc. E.—Discussing this. question 
from the standpoint the protection iron and steel construction 
buildings, the experience the speaker that iron does rust 
buildings. That is, rusts unless properly protected. Therefore, 
very important question determine what kind protection 
needs prevent this, under different conditions exposure. 

the interior buildings, where there chance moisture 
acids attacking the iron, and where usually surrounded fire- 
proofing materials, the danger from rust very slight. The usual 
coat paint appears give all the protection necessary. 

The speaker has seen ironwork taken from the interior buildings, 
one case after thirty years, which the shop marks white paint 
and the brown coat red oxide paint were perfect condition 
done but recently. 
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the exterior walls building, however, and the roof and Stern. 


cellar construction, entirely different matter. driving rain 
will through the outer coating brickwork; roofs will somehow 
other leak, and cellars rarely are absolutely dry. The speaker has 
invariably seen evidences rust the ironwork taken from the 
above-mentioned positions comparatively recent buildings. The 
paint seemed have disappeared entirely many cases where 
exterior brickwork was laid against the iron. Where the mortar 
was immediate contact with the iron, there was rust; where the 
brick was directly contact, there was considerable rust. 

building New York City, built 1869, and now being 
taken down, cast-iron girders supporting the brick arches the side- 
walk construction were rusted about in. where the brick was imme- 
diately contact with the iron, but where the mortar was directly 
contact the iron was perfectly clean and black, looking taken 
from the sand only yesterday. The evidence that paint protects iron- 
work thus exposed, for any length time, not The 
paint seems disappear entirely inafew years. Nor, inthe speaker’s 
opinion, does help matters prepare the surface the ironwork, 
prior painting, the most painstaking and thorough manner, even 
using the sand-blast remove the mill scale. Some the paint 
rubbed off the ironwork during erection, notwithstanding that the 
very greatest care used. inseparable condition, from the 
nature the work, that this happens. There then starting point 
for rust, and this will follow more quickly sand-blasted surface 
than one having its mill scale. 

The speaker strongly opposed the use the sand-blast 
ironwork for buildings. does not protect iron permanently, 
and the expense, therefore, not justified. reason the fol- 
lowing method protection recommended: All the columns and 
girders the exterior walls, the roof, the cellar, and wherever exposed 
moisture acids, should surrounded with Portland cement 
mortar, and the bore the columns such locations should also 
filled solid with this mortar. 

Broken stone the mixture not because the voids 
may not always filled; and cinders are strongly objected to, because 
there good evidence show their very harmful effect. 

building having its frame thus protected should remain struc- 
turally sound, judging from evidence, for many years, perhaps longer 
than one made entirely masonry, unless the best quality. 


consider iron steel rather perishable materials when com- 
pared with stone. Many persons form this idea considering the 
old stone structures the Greeks and Romans, notwithstanding the 
fact, referred one speaker, that there are great many stone 
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Mr. Swain. structures which have proved very perishable. Many instances can 


cited bridge abutments built sandstone limestone which 
have practically gone pieces within thirty forty years. judg- 
ing the ancient stone structures Greece Rome, must also 
remember the difference climate between those countries and North- 
ern New England. may not out place point out also some 
differences between the ways which steel and stone structures act. 
stone structure comparatively simple one; acts its own 
weight; acts generally simple compression; its durability 
question stability rather than strength, and the loads may 
generally increased greatly without endangering it. 

steel structure very different. complex structure, in- 
volving complicated stresses and strains; its strength controlling 
factor its durability, and any increase load reduces correspond- 
ingly its margin safety. Engineers who have had much with 
questions renewing bridges will agree with the speaker that 
which bridges have had renewed account the actual wearing 
out the material are comparatively rare. course, there are cases 
where corrosion active, especially bridges over railroads, but, 
leaving out such cases, the greater number renewals which have 
taken place are due other causes. One these defective design. 
Engineers are learning more and more every day regard the 
details steel structures, and they are experimenting and studying the 
various connections and details. The that find that struc- 
tures built twenty thirty years ago, and supposed have ample 
factor safety, really had much smaller factor. Moreover, 
everyone knows, the loads which steel structures are exposed 
have increased enormously. These are the two elements which have 
caused the principal renewals bridge structures. These elements 
will continue present, and, long they are present, can- 
not hope have steel structures general durable the best 
stone structures would be. the case building, the 
loads, presumably, are not change very much, and with good design 
the actual durability the material should govern the life the 
structure. what that durability will seems very uncertain. 
All the engineer can take every precaution can insure 
the permanency his steel. The speaker agrees with Mr. Stern that 
the steel should completely enclosed concrete, but, even under 
these conditions, does not think the steel will last long the 
best masonry. 

given this question that steel, when embedded concrete 
sufficient depth, permanent. structure which the steel thus 
hidden becomes times essentially one built concrete 
steel, and may even more so. The fact that, most cases, 
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impracticable adopt composite construction, rather than one all 
steel all concrete, renders still necessary seek more complete 
answer the question; especially considered, must be, 
that bridges are made building material.” 

The answer given, for instance, inapplicable the East River 
bridges, built building New York City, and the greater part, 
weight, ordinary railway bridges. surely inapplicable 
more structural steel work, weight, than applicable all 
kinds. 

The protection afforded concrete afforded paint, but 
less degree.- The objection paint answer the question lies 
the fact that much structural work inaccessible after erection, 
and that, all likelihood, paint will not applied properly 
with sufficient frequency even where the work can reached the 
painter. 

Amore complete answer the question appears lie the electro- 
plating structural steel with copper oraluminum. This has already 
been done, small extent; but the subject does not appear have 
received the attention deserves. 

The speaker sees reason why such plating need excessive 
cost. Aluminum exceedingly abundant element, and becoming 
cheaper; copper may retain its value. Metallic aluminum may not 
needed the process, but such aluminum salt will serve when 
solution the source the metallic aluminum finally composing the 
plating. 

course would impracticable plate steel comes from 
the rolls, rivet heads and sheared edges would need subsequent 
plating; but each structural piece, ready for shipment and erection 
the structure, could plated, and the details field con- 
nections arranged with view their permanency the same 
lines. 

The speaker does not wish appear objecting the use 
concrete structures stiffened steel, with the incidental protection 
afforded the steel the concrete. Such structures are entirely 
proper and appropriate very many cases; but, conclusion, 
wishes say that the plating structural steel, more 
general answer the question, well worthy the attention the 
members this Society. 


Am. Soc. E.—The speaker not experienced 
putting big steel buildings, but seems him that certain pre- 
caution should taken, which, perhaps, usually not, and which 
will mentioned later. Some these buildings have been 
good many years and seem very strong, but after this genera- 
tion gone—fifty one hundred years hence—if there way 
examine all that hidden metal inside the masonry, how are people 
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going feel about the stability such buildings? When will the 
time arrive for them come down themselves? There should be, 
therefore, some systematic method examination. 

course, after many years, the owners may tear out some 
the masonry and examine the steel, but would small matter 
now provide inspection holes, properly covered, and differentiate 
and classify the various conditions possible deterioration which 
the metal may subjected. 

Certain parts the building which are most likely rust, and 
where such rusting most likely cause accidents and damage, 
would one class, while other parts which are not likely 
affected would another, and forth. every building, 
several proper locations, let there certain places left where the 
metal can very easily exposed, and again covered up— course 
fire-proof manner. This would done instead merely tearing 
away building random, with perhaps considerable damage and 
with consequent expensive repairs. 

find out how the steel really getting along, there should 
certain times for observation, with definite intervals between. 
These intervals might five, ten, twenty-five, years— 
experience should indicate. The most risky should 
examined the oftenest. general, there should certain 
definite methods inspection, and definite places for inspection, 
and definite times for inspection this buried and perhaps 
much-suffering metal, not only that such may done with less 
damage the building, but that may done thinkingly and 
systematically—instead waiting for some Chicago post office 
become obsolete that may see whether continued safe until the 
end. done such manner all may neglected, and inter- 

vals which are uncertain may become infinite length. 


many old bridges and other structures has shown that the white-lead 
marking letters the mill are intact, and that the metal better 
protected these places than others. That is, the plates and 
shapes are generally marked while hot, and before the material has 
had chance rust; but the full importance applying the pro- 
tective coating while the metal hot has not been appreciated. 

The ordinary oiling the mills has not been satisfactory, the 
material generally made sticky and difficult handle the shops. 
relation this, attention called railroad spike dipped oil, 
while slightly heated (in accordance with the specifications for 
export order). Under this treatment the oil quickly dried and formed 
good, hard protective coating. This process might applied 
ordinary structural shapes and plates with great advantage; the mate- 
rial being cleaned with brushes and air blast, and the oil applied 
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while the material still hot, the coating case being heavy Mr. Webster. 
enough interfere with thorough inspection for surface defects. 
The shop painting, course, should applied the usual manner. 
Electric welds have been referred being practicable for weld- 
ing beams beams, beams columns, buildings. This would 
step the wrong direction, reliable welds this character 
cannot made. The size the grain raised during the heating, 
and there chance putting the required work break 
the grain and produce the fine silky structure. That is, electric welds 
would fatal any work that subject shock. 


Owen, Am. Soc. —It might interesting know 
that, endeavoring find some records the strength concrete 
beams, the speaker found, the library the Society, the report 
some experiments made Mr. Kirkaldy 1854. Mr. Kirkaldy 
that time had made elaborate investigation the strength the 
admixture concrete with iron rods and iron wire. Results showed 
that time that the strength the combination the two materials, 

and concrete, was increased more than two and one-half times 
that the simple concrete itself. This quite accord with the 
present experiments that line, and interesting note that while 
these investigations were made many years ago, only late that 
the profession has appreciated their importance. 

The speaker had peculiar experience relation the strength 
ordinary bridge built with iron beams and brick arches and 
covered with concrete. The span The bridge had been 
built some eight ten years when the local engineer decided change 
the grade the street, and raised about ft. This alteration im- 
posed the bridge itself extra load 900 per square foot. 
That, with previous allowance 200 made total 100 Ibs. 
The bridge was originally designed for live and dead load 300 
and factor safety four. critical examination the bridge, 
after the extra load had been about six months, showed rupture 
any kind and apparent deflection. The bridge still use. 

may presumed, therefore, that the combined use steel and 
concrete susceptible great deal further development, and that 
its ultimate strength apparently unknown. 


1901, rifle barrel was pumped through the 20-in. pipe connected 
with the centrifugal pump which was used dredging out the historic 
dock immediately front Libby Prison. arrived the usual 
joint, just front the pump, which was intended stop obstruc- 
tions too large pass through the pump. The pump was stopped 
and the barrel taken out. was found that the blue enamel 
the barrel was intact least its surface, and the sight 
could raised and lowered slightest difficulty. 
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the barrel was 1856. was probably thrown the water 
1865. 

The water there fresh, and entirely free from lime. what 
known water for boilers. The speaker does not know 
whether metal would last that way other waters, but has 
pumped and dug shells and rifles which were not rusted. 

The depth water the dock was originally ft., and the depth 
the silt was about ft. The pump was working depth ft. 
impossible state the depth which the rifle lay, but 
probably came from the 16-ft. level. The bottom composed 
sand and gravel, and the silt lying upon came from the James 
River, which runs through red-clay country. The rifle barrel, 
therefore, had about ft. mud and fresh water above it. 

The speaker does not feel competent discuss this topic, but 
deeply interested it, and hopes that the result the discussion 
will the addition much valuable information. 

Am. Soc. E.—With reference the old 
Roman viaducts and aqueducts mentioned this discussion, which 
are frequently quoted evidence the longevity stonework and 
its superiority over iron structures, the speaker wishes draw atten- 
tion the fact that other Roman structures may found equal 
evidence the durability iron. Remnants bridges over the 
Rhine, built Julius have been dug during the past fifty 
years, while the work regulating the bed and current the Rhine 
has been going on. Commentarii Bello Gallico” one 
these bridges minutely described, corresponding construction 
what would now timber trestle, consisting heavy oak 
logs connected with iron bolts, clamps and spikes. Quite number 
these logs were found under the bed the river, nearly 000 
years after they had served for carrying the Roman legions over the 
their attempt subjugate free nation, and the timbers, 
wellas alliron bolts and spikes, were perfect state preservation. 

This fact corroborates Mr. O’Rourke’s assertion that iron sub- 
merged pure water will probably never corrode. 

course, every object this world perishes, or, rather, disinte- 
grates and changes into some other form; but, building materials 
can preserved for several thousand years, may said that, for all 
practical purposes, they last forever. 

The question whether metal will the future considered per- 
manent and durable building material stone cannot solved 
the present time, and not likely that any who are here will live 


see solved. The answer the question cannot found the- 


orizing, but depends entirely experience, which should extend over 
centuries. 


present have, say, experience all about the dura- 
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bility iron barely sixty years ago that the mr. Hilden- 
first iron bridges were built, and doubtful single one 

that age existence to-day. Nearly all the early iron bridges 

have been removed and replaced modern structures, not account 

having been decayed weakened, but because they had outlived 

their usefulness, and stronger ones were required accommodate the 
increased and heavier travel modern times. Our experience 

the durability iron and steel structures, therefore, very limited, 

and only recent date. 

stone building and steel building were erected side side, 
and both structures were left themselves, without any attempt 
protect them against the effects the atmosphere, there doubt 
that the stone building would stand very much longer than the steel 
building. New York City there example the New York and 
Brooklyn Bridge. The massive stone towers, which are now more 
than twenty-five years old, have protection against the weather 
and have never been repaired. They are to-day they were left 
the hand the mason twenty-five years ago, and, according 
recent thorough inspection, they are just good and perfect they 
were the day they were finished. the other hand, the steel and 
wire-work requires constant attention; there hardly time when 
men are seen suspended the meshes the wire-work repairing 
something putting coat protective paint. 

The speaker has had the opportunity examining suspension 
bridges erected more than forty years ago, and while found the 
cables, whole, perfect condition, also discovered one two 
places where, through the accumulation water through imper- 
fections the protective paint, the wires were considerably corroded 
and needed repairs. this shows that metal structures require 
attentive watching and constant renewal paint other protective 
coverings, and that any oversight inattention followed grave 
consequences. 

With our present knowledge, therefore, may sum saying 
that unprotected masonry, well unprotected ironwork, perish- 
able, but that the former will last much longer than the latter. How- 
ever, iron steel well protected, known that will not 
decay thousands years, and will durable, not more 
durable, than any stonework. Will the means for efficient and per- 
manent protection steel ever discovered, will new metal 


found which has the same strength steel and which naturally not 
subject oxidation? 


Am. Soc. E.—Mr. Hildenbrand has referred Mr. Haines. 
iron bolts bridges built across the Rhine. Colos- 
seum, built about 80, the courses heavy travertine masonry, 
laid with knife-édge joints, without mortar, were connected iron 
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cramps fairly well protected from the weather. Many these were 
cut out the Middle Ages, but those which remain appear 
good condition. The vault the Pantheon, 140 ft. diameter, 
concrete supposed strengthened with iron rods. This vault, built 
about 125, is, all appearances, excellent condition. From 
these instances, would seem that iron, used structurally connec- 
tion with stone concrete masonry, may remain efficient for nearly 
two thousand years. 

Tron not readily oxidizable pure water, for the oxygen therein 
chemically combined only separable excessively high tempera- 
ture. atmospheric oxygen ordinarily present water that 
the oxidizing agent. Water absorbs carbonic acid gas extent 
equal its volume, and the water thus acidulated acts powerfully upon 
iron steel. follows that large cities where the atmosphere 
heavily charged with the products combustion, the falling rain 
would correspondingly charged with carbonic acid gas, and, there- 
fore, that the effect oxidization upon steel construction should 
proportionately greater from exposure under such conditions. 


cerning the corrosion the steelwork the large buildings 
Chicago, Purdy, Am. Soc. E., was one the members 
Commission examine and report the condition those build- 
ings. The speaker having talked with Mr. Purdy recently concerning 
this matter, may appropriate give some the results de- 
Mr. Purdy. His report has undoubtedly been printed ere 
this, and probably, therefore, there will objection the pro- 
mulgation ofthe information Commission examined 
quite number the buildings Chicago and found numerous cases 
corrosion the columns; but was not developed that the corrosion 
was confined the outside columns, even that was greater 
them than theinteriorcolumns. The beams the foundations, Mr. 
Purdy said, were found uniformly good condition. 
mission’s recommendation would that future all the steelwork 
for these buildings should entirely surrounded Portland 
cement lime mortar, this covering being filled solid behind the 
fire-proofing. 

St. Louis very well-constructed building, erected about twenty 
years ago, now being dismantled. The construction consisted 
solid external walls, cast-iron columns throughout the interior, and 
steel beams painted with red oxide lead paint. The building was 
eight stories high, and fire-proof construction, the floor arches 
being mainly brick, though there were also some concrete arches. 
The steel throughout thoroughly well-preserved condition, 
having been all cases entirely embedded Portland cement mortar 
concrete covering. The paint also has been thoroughly preserved, 
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mortar the only means preserving that preservative. 

Professor Spencer Newberry, Manager the Sandusky Portland 
Cement Company, recently gave lecture* Chicago, which the 
speaker regards one the most valuable articles, with regard 
steel-concrete construction, that has appeared print for some time, 
covering, does, all sides the question, and some sides 
entirely new manner; such, for example, the theoretical considera- 
tions involved the preservation iron Portland cement cover- 
ing. this article shows that the cement, theoretically, not 
simply neutral non-injurious agent, but actively engaged 
preventing the formation rust. 

The speaker’s company has samples steel embedded cinder 
concrete, the form broken pieces test span, made the 
fall 1898, and tested February, 1899, these pieces having lain 
the ground uncovered, subject the action the elements, for 
more than three years. numerous occasions these pieces have 
been broken open for the purpose observing the condition the 
metal, the most recent case having been before the Engineers’ Club 
St. Louis, last January, connection with given the speaker; 
and all cases, without any exception, the metal has been found 
bright and clean the day came from the rolling mill. The 
quality the cinders this sample was considered very poor, con- 
taining good deal dirt, and the fine material was screened out. 
This the speaker regards desirable, though not absolutely neces- 
sary, where cinder concrete used, inasmuch as, not done, 
slight film rust will formed the metal. This film, however, 
never increases thickness, but, costs little avoid it, the best 
practice would call for the screening the cinders. the speaker’s 
opinion, the reason for this difference action due the fact that 
the fine stuff contains finely divided particles sulphur, which are 
readily dissolved water, slightly acidulating the same, and, until 
the concrete dries out thoroughly, slight corrosive action taking 
place. This soon neutralized the influence the Portland 
cement, but not before tilm rust, not itself materially injurious, 
formed. 

Mr. Darrach has expressed himself the opinion that the 
present time are not able calculate the strength steel-concrete 
beams with any degree accuracy. The speaker, course, will 
have take exception that statement, having numerous 
endeavored show how this could done, and, being 
the opinion that the data with regard the materials used being 
known, could arrive the maximum carrying capacity within about 


Before the Annual Meeting the Associated Expanded Metal Companies, and 
reprinted recently Engineering News. 


and the speaker’s estimation embedment Portland cement 
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15%, which certainly close enough for all practical purposes, 
view the factor safety used. course, the strength and the 
modulus elasticity the concrete and steel must known, and, 
the former material, these functions are seldom accurately known, 
chiefly because special tests are made determine this for the ma- 
terials available for that particular work. Their influence the char- 
acter the design enormous, and, work any considerable size 
importance, these values should obtained before the designs are 
prepared. 

the relative lasting qualities the different kinds engi- 
neering structures, the speaker the opinion that only few forms 
stone masonry can compare length life with concrete con- 
struction reinforced with steel properly distributed through the cross- 
section. Strange may seem those not conversant with the 
facts, the maintenance charges for stone masonry, many railroads, 
exceed these charges for steel structures proportion the relative 
quantities each. railway work usually condition taking 
what you can get, rather than what you would like have. Many 
forms sandstone are worthless. Limestone dissolved the 
course time atmospheric influences, and there are really only 
few kinds stone that can considered everlasting, and these are 
usually expensive prohibit their use. very good example 
the dissolution limestone masonry afforded the Cabin John 
Bridge. Underneath the arch may notived stalactites forming 
along the line the mortar joints between the granite arch stones, 
from the spring line some distance toward the crown. The back- 
the arch consists considerable depth limestone 
rubble masonry. considerable quantity water finds its way 
down through the haunches the arch and then through the 
mortar joints the arch ring, and the stalactites indicate that the 
air and water are dissolving this limestone backing. This same action 
exists, greater less degree, all limestone structures. 

large city Indiana the speaker recently examined some 
limestone bridge masonry which had been place for about forty 
years, and much could now scraped with fire shovel. 

the speaker’s opinion, plain concrete construction would not 
everlasting, account the cracks which are almost certain 
develup such structures, these cracks filling with water and freezing 
the winter, and gradually getting worse and spawling off the 
years by. 

steel-concrete construction, the metal properly distrib- 
uted and proportioned the cross-section, these cracks can 
absolutely The speaker’s company has built walls 300 
ft. long, with steel reinforcement, which expansion joints 
were provided, and which not sign crack seen; 


; 
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and would take contract build such wall mile long, under this Mr. Johnson. 
guarantee. 

this result, however, necessary have sub- 
division the metal reinforcement into small areas thoroughly 
disseminated through the section, just successful arch con- 
struction necessary have the metal thoroughly disseminated 
through the upper and lower portions thesections. Heavy 
concentrations metal points apart will not give the pecu- 
liar stretching quality the concrete obtained the other method, 
and which essential success. 

When properly built, this steel-concrete construction will not 
crack; will not disintegrated frost; will not dissolved 
the elements; and, the speaker’s opinion, the only kind en- 

gineering structure that can considered permanent, with the excep- 


tion one two kinds rock masonry, the cost which most 
cases would prohibitive. 


Lynwoop Garrison, Assoc. Am. Soc. E.—Since there Mr. 
seems some confusion misunderstanding regarding the corro- 
sive action atmospheric and other upon iron, might 
advisable, this discussion, state briefly few the most impor- 
tant characteristics metallic iron that are pertinent the subject, 
although, doing, the risk repeating some well-known facts must 
incurred. 
(1) begin with, iron one the metals most easily oxidized 


and affected moisture, consequently never occurs the metallic 


(2) Iron does not undergo any alteration pure dry air ordinary 
temperatures. 

moist air iron becomes coated with ferric oxyhydrate 
ing approximately the composition The rust varies 
composition with the conditions under which corrosion takes place. 

(4) According Percy, iron does not rust unless there actual 

deposition liquid water upon the surface the metal.+ 

(5) The presence certain gases and vapors, even minute pro- 
portions, such sulphuretted hydrogen hydrogen, 
and acetic acid, accelerates rusting moist air, though liquid 
water may come contact with the metallic surface. Carbon dioxide 


(CO,) and ammonia gas are said act less energetically this 


(6) Iron rust often contains minute quantities ammonia, due, 
supposed, the decomposition the water the action the 
oxide the metallic iron, the oxygen combining with the iron, and 


must made where the iron undoubted meteoric non-terres- 
trial origin. such instances, usually alloyed with large proportion nickel. 
Metallurgy Iron and 27. 
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Mr. Garrison. part the hydrogen uniting the nascent state with the nitrogen 


the air. 
(7) Pure water deprived air appears absolutely inert, far 


corrosive action concerned, contact with iron, even 100° 
Cent 

(8) Rust formed far beneath the water consists black hydrated 
magnetic oxide. 

(9) The formation rust takes place the beginning but slowly; 
after thin coating has once been formed, the corrosive process goes 
more rapidly. 

(10) Aqueous solutions potash, soda and ammonia, preserve iron 
from rusting, provided they are not too dilute. 

(11) Water containing not more than one-fifth its volume lime 
water said preserve iron from 

(12) The contact iron with more electro-positive substances, such 
zinc, retards corrosion; whereas contact with more electro-negative 
substances, such tin, lead and copper, accelerates the rusting. 

(13) Magnetic and similar oxides iron, which constitute the basis 
iron scale, protect the iron which they coat, but hasten the corro- 
sion rusted iron, whether such the adjacent portions the same 
piece separate pieces which are galvanically connected. This 
protective action shown the comparatively slow rusting 
Russian sheet-iron, blued” iron, and castings that retain their 
original skin. 

(14) While contact with and highly zinciferous brasses retards 
rusting, contact with copper, brasses rich with copper, hastens it. 

(15) According Martell, the purer qualities mild steel when 
used ship hulls are more likely corroded than impure iron. 
steel ship requires more care than one. Nickel steel not 
likely corroded salt water the ordinary and purer grades 

This array more less well-known facts might indefinitely 
elaborated; however, covers the subject completely general way. 
seems perfectly sound conclusion that, other things being 
equal, where likelihood corrosion effectually prevented, iron (steel) 
makes permanent and durable building material masonry. 
Better, fact, for, whereas the latter will certainly, time, disinte- 
grate, the former cannot. Unusual conditions may certainly exist 
which the molecular structure the metal may change; such, how- 
ever, must regarded abnormal and exceptional. 

statement has been previously made this discussion, the 
effect that, inasmuch iron properly covered with fire-proof material 

Mallet, Rept. British Assoc., 1840, 229. 


+Gmelin Handbuch, Vol. 185. 
Journal, Iron and Steel Inst., No. 1889, 66. 
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concrete will not corrode, uncovered iron the interior build- Mr. Garrison. 


ings will immune from corrosion because then covered from 
the weather all sides. Were walls and roofs absolutely water 
moisture proof, fact, the buildings were hermetically sealed, top, 
sides and base, then, and then only, would the interior metal free 
from corrosive influences. matter fact, most cases, the dan- 
gers from corrosive deterioration are much exaggerated; the greatest 
objection steel buildings their instability fires. Mild steel, 
white heat, about cheese, whereas masonry not affected 
the same way high temperature, and resists collapse far 
greater degree. 

The belief is, that, practice, thick covering cement 
concrete the only material that absolutely protects iron from corro- 
sion. Such compound structure unites the advantages both com- 
ponent materials, and greatly surpasses strength and durability 
edifice made either alone. 

All are familiar with the remarkable strength and endurance 
the glass sheet being cast and rolled that the wire net 
completely covered with the glass, imparting the natural fragility 
the latter certain amount elasticity and abnormal strength; the 
glass, turn, absolutely protecting the wire from corrosion. Solong 
the wire covered, such composite sheet will hold together, 
unless broken force greater than the tensile strength the wire. 

Not being structural engineer, the speaker may unfamiliar with 
certain objections composite concrete and metal structures; his 
ignorance, however, cannot but think that such compound construc- 
tions will the true and logical line development the future. 
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view the numerous disasters caused the contracting 
channels, the damming small streams, should non-navigable 
streams under the control the National 


Francis 


Mr. Hering. Am. Soc. E.—This topie does not allude 
the questions diverting water from water-shed, silting 
polluting streams; yet these are quite important, and are 
pressing for solution. they are also intimately connected with the 
damming and regulation streams, seems but natural that they 
should considered connection therewith, and the speaker accord- 
ingly takes the liberty so. 

civilization spreads over country, changes take place the 
physical character the land surface the decrease forest areas 
and the corresponding increase cultivated areas, allowing the soil 


The discussion this subject, for which formal paper was presented, rinted 
Proceedings order that the views expressed may brought before all members 
further discussion (see Rules for Publication, Proceedings, Vol. xxv, 


71). 
Communications this subject received prior September 26th, 1902, will pub- 
lished subsequently. 


Papers.] DISCUSSION: CONTROL NON-NAVIGABLE STREAMS. 573 


more readily washed into watercourses, and, populated centers, Mr. Hering. 
the addition surfaces more less impervious water. 

Changes take place also the character the water flows the 

streams, and the size and shape the beds themselves. 

The water when flowing likely change, both quality and 
the distribution quantity. The more soils are exposed washing 
rain-water, the more soil particles will brought into it, and 
carried suspension it, causing become more less turbid. 
The sites habitations and manufactories city country, and the 
application manure cultivate fields, cause every rain storm 
bring into the streams organic matter which causes them become 
more less polluted, not directly offensive, and injures the water, 
either for domestic consumption, for fish life for manufacturing 
purposes. 

The quantity water flowing stream changed the growth 
population way that flood flows tend increase, and dry- 
weather flows tend diminish. Flood heights increase the reduc- 
tion forest areas and water-retentive vegetation, which causes 
more rapid run-offs and greater velocity the streams. Dry-weather 
flows decrease.in consequence thereof, because there less time for 
percolation into the ground, and therefore less storage ground-water 
feed the streams time drought. ‘The use water for irriga- 
tion purposes still further reduces the stream flow, both direct 
diversion the water and evaporation the surface the land. 

The beds streams, far they are alluvial, change accord- 
ance with the added amount suspended matter carried them, and 
also with greater floods and their consequent scour and re-deposit 
material lower stretches the stream. 

New causes therefore appear which tend increase deposits when 
velocities become less, and increase scour when these become greater. 
both effects will not exactly compensate each other the same 
points, the bed alluvial river constantly undergoing changes, 
which have increased since the advent civilized man. 

Stream beds are still further and arbitrarily changed man when 
endeavors develop the usefulness the watercourse, and builds 
dams across it, either for slack-water navigation for power and 
irrigation purposes; and again when builds fills material into the 
stream, some way encroaches upon its natural flood section, con- 
tracting without attention other consequences. 

All these alterations the original conditions stream become 
the more annoying, sometimes even disastrous, causing other results 
than those desired, the more community becomes settled and devel- 
oped. The objectionable results are due, perhaps, the higher 
floods which now destroy more developed property, perhaps the 

lower dry-weather flows which deprive water users some their 
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original ownership, and perhaps also greater pollution the water, 
tending toward unfitness for ordinary domestic, manufacturing 
farming uses. 

The multiplicity, well the seriousness, effects upon large 
public and private interests caused the streams both 
natural and artificial conditions, due large growth population, 
clear; some the effects relate sanitation, some property 
rights for domestic, farming and power purposes, and some com- 
merce. 

The National Government now controls the streams our country, 
far they are navigable. can regulate, dam and improve them 
for commerce alone. has control the streams for the purposes 
sanitation, irrigation farming, for domestic and power supplies, 
for any purpose damming contracting those that are non- 
navigable; nor, perhaps most important all, has control over the 
regulation streams prevent disaster from floods. And yet, ina 
developed community, these effects, while small consequence its 
early life, become great consequence its later life. 

Reports are becoming more numerous the ill effects floods 
caused the improper construction dams the change the 
physical conditions upon the water-shed surface, disasters caused 
narrowing the flood channel accumulated deposit therein, 
polluted streams which have become injurious the health and 
life man and cattle. 

The subject has become aggravated few States that official 
bodies have been appointed and instructed grapple with one 
another its phases. 

State commissions will answer perfectly when the causes and effects 
are within the State. There clear difficulty, however, having 
single State endeavor regulate the natural and artificial condi- 
tions one its rivers, when this originates another State and 
received injured condition, perhaps polluted, perhaps with 
its dry-weather flow seriously diminished its floods increased. The 
other State may exhibit very little interest the matter, and its legis- 
lature may decline effect either the desired remedy any remedy 
that had far been suggested. 

change made one party the injury another, the 
enjoyment the natural privileges granted the land where 
live, without careful, impartial examination the facts and im- 
partial solution the difficulty. 

While the United States Supreme Court proper final authority 
many such cases, court can ever constructive, physical 
sense, and therefore will not answer the purpose now before us. 

need for this purpose our country some Board Commission 


Mr. Hering. 
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Waterways, which should have supreme authority over matters Mr. Hering. 
relating the physical conditions river from its source its 
mouth, irrespective State boundaries, consistent with and resem- 
bling the authority already placed national hands for regulating 
igable streams for authority which can make thorough 
investigation into the physical conditions, not only collecting and 
applying information now the hands various public departments, 
but supplementing the same with local information special value; 
study the entire subject relating floods and droughts, and pollu- 
tion and diversion the water; establish official profiles and cross- 
sections for both dry-weather and flood conditions, which all private 
interests should conform; and establish limits for the pollution and 
diversion water. 

The engineering work such body would considerable, yet 
the lines along which should undertaken would clear, and the 
results like those similar engineering enterprises. The organization 
such body, from legal and political standpoint, equally im- 
portant, and factor, perhaps, more difficult solution. will 
not touched upon here. 

The programme the topic under discussion asks whether non- 
navigable streams should under the control the National Gov- 
ernment. this opening the speaker desires take broader view, 
and would add: Joint State Commissions, each one controlling 
the water-shed least one large The speaker does not 
the least feel opposed control the National Government; 
many ways would most satisfactory. also good 
and practical reasons for having, instead, separate commission for each 
large water-shed, group smaller ones. local commission would 
better informed concerning local conditions, which are may 
highly important, than most all its members resided elsewhere. 
either case, would desirable place upon such board 
member the United States Engineer Corps, and member from 
each the Departments Agriculture, the Coast and Geodetic Sur- 
vey, and, perhaps, also from Bureau Commerce. 

seems sufficient this time call attention the importance 
proper regulation our non-tidal streams, the physical prac- 
ticability doing this, and the necessity having such 
lation undertaken body whose authority must extend over the 
territory least one entire water-shed; our whole country being 
divided into many water districts for this purpose may seem 
best. 


precedents for such undertaking may consider the fol- 
lowing: 


The Mississippi River Commission body which has authority 
over the regulation our largest river, extending through several 
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States. Its authority, however, less broad than from 
what was said above, might properly given it. 

Recently, Flood Commission was established the State New 
York report flood preventions. The work such commission 
must hampered some extent its limitations, and, 
takes broad view, and has authority and means make comprehen- 
sive investigations and carry out recommendations, its usefulness 
the State cannot the extent which here contemplated. 

England, due partly the more uniform and smaller rainfall 
and stream flows than ours, and partly the previous attention that 
has been given the question damage floods, these matters 
not now receive very serious attention. The large industrial develop- 
ment, the other hand, has compelled the enactment laws for the 
government streams, prohibiting the introduction into them solid 
matter not carried suspension, such earth, ashes, building rub- 
bish, sludge and solid sewage, also all liquid sewage and polluting 
liquid from manufactories, provided that remedies are reasonably 
practicable and available under the circumstances the case. The 
carrying out these laws placed the hands River Conservancy 
Boards and Joint River Committees, each which has control one 
more water-sheds, and some matters acts conjunction with the 
Local Government Board, which has general charge such matters. 

France, for many years there has been special bureau the 
Department Public Works called the Hydrometric and Flood 
Announcement Service Hydrométriques Annonce des Crues). 
This bureau has studied the general conditions each basin, the 
means prevent inundations and regulate and equalize the flow, 
and sends advices when are expected. The water-sheds for 
which special Boards were instituted under the direction the Chief 
Engineer Bridges and Roads (Ingénieur Chef des Ponts Chaussées) 
are: Seine, Canal Sambre, Escault Yser, Muerthe 
Mosel, Aune, Tech L’Agly, Garonne, Dordogne Adour, and Loire. 
Among these, the Seine, Rhéne, Garonne and Loire are the most 
important. Quite recently, law has been passed authorizing the 
Department Hygiene inquire into the pollution rivers, and 
provide remedies. also authorizes the protection all sources 
water supply, and imposes fines for polluting the same. 

Germany, the regulation and correction streams the 
hands Provincial Governments Prussia, and the State Govern- 
ment Bavaria. The smaller states agree the treatment inter- 
state rivers the adjoining countries before work done. 

Each the Prussian provinces has Stream Building Commission 
(Strombaudirection), with Chief Engineer its head, 
which controls design, construction and operation for each river flow- 
ing through several districts, and even into adjoining provinces, 
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obtain uniform results for the entire river. Such Commissions are Mr. Hering. 
Dantzic for the Vistula, Breslau for the Oder, Magde- 
burg for the Elbe, Coblenz for the Rhine, Munster for the Dort- 
mund-Ems Canal, and Potsdam for the Havel, Spree, Oder-Spree 
Canal, The mouths the rivers are controlled another branch 
the government, for political reasons. The rivers pollution ques- 
tions are under the control Minister the Government, advised 
the Imperial Board Health. 

For information concerning European countries the speaker 
indebted Ernest Pontzen, Cor. Am. Soc. E.; Theodor 
Hoech, Am. Soc. E., and Tatton, Inst. 

some respects, will seem better have separate authorities 
regulate the questions quantity and quality the water, 
speaking broadly. the other hand, there are many intimate 
connections which point preference for single commission 
controlling both hydraulic and sanitary questions. Europe these 
questions are now the hands different bodies, both, however, 
branches the general government. 

With many our larger rivers, flowing from one State into another, 
seems proper and timely obtain, early possible, harmonious 
and intelligent treatment their profiles and sections, and also the 
questions diverting and polluting their water. Official profiles 
should established for the entire river, which will regulate the 
velocities, both high and low stages, that they will not cause 
disastrous results. Normal cross-sections should established for 
the ordinary and also for the freshet flows. Noobstructions whatever 
should allowed within them, although the territory rarely flooded, 
but lying within the flood sections, might used for agricultural 
purposes, sometimes done Europe, with the risk occasional 
destruction crops. may often necessary protect wide 
expanses adjoming property, some flood sections would have 
diked; and, prevent interruption the crossing traffic, the entire 
flood section between dikes would have bridged the proper 
height. many cases would advisable alter the alignment 
the stream more less, straighten and shorten it, where now 
there meandering. adapting such changes the special soil 
the bed, often also necessary construct special submerged dams, 
maintain the original and natural regimen the streams. 

important duty would also the establishment storage 
reservoirs where found expedient, for the purpose reducing flood 
discharges and increasing low-water flows, both which may benefit 
the riparian owners preventing damage one case and ensuring 
greater usefulness the other. 

The diversion part stream should regulated such 
manner that the water, accordance with its value, could properly 
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and justly distributed among the respective States within its water- 
shed, and deprive State water which has natural right. 
Where works industry, and particularly ore-washing, load 
stream with matter that first carried suspension and then depos- 
ited lower down, thus raising its bed, proper means should pro- 
posed prevent injury any riparian rights without unjustly 


interfering with important industries. 


Mr. Darrach. 


And lastly, such authority above suggested could establish 
regulations regarding the pollution water from source mouth, 
and thus protect for the benefit all users alike, whether one 
State another. would devolve upon the same authority deter- 
mine the proper uses which the waters certain rivers. could 
put. some cases would practicable, and even necessary, 
reserve them for the domestic supplies future populations; 
others, manufacturing interests may abound such extent that 
certain streams should not devoted domestic use, but reserved 
for other uses, and protected only the extent not becoming 
objectionable sight smell. 

Regarding the important matter payment for the work herein 
considered, may only said that whether the National Government 


Joint State Commissions undertake the same, would manifestly 


unfair pay for entirely from funds the General Government, 
districts where not itself large landowner, because the benefit 
would accrue generally the water-shed affected, and particularly 
the riparian property owners. Payment, either the State large 
within which the improvement made, the assessment bene- 
fits against the counties the private individuals affected, would seem 
more equitable. 

All the subjects here suggested, and but touched upon, are 
more less effectively solved the countries Western Europe. 
They are now becoming more and more urgent solution our own 
country. hoped that will not long arrears crys- 
tallizing the method handling this important subject non-tidal 
streams well has been handled tidal rivers, part the 
United States Corps Engineers, and that the results may least 
beneficent those accomplished across the Atlantic. 


non-navigable streams involves their entire course from source 
mouth. There but little doubt that the regimen streams passing 
through two more States can controlled the National Gov- 
ernment, but the individual State alone has jurisdiction over non- 
tidal streams wholly within its own boundaries, unless can 
shown that lack vigilance the part State works danger and 
damage the health and prosperity the citizens another State 
with whom the delinquent indissolubly united. 
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Present knowledge makes possible, with slight expense, abso- Mr. Darrach. 
lutely prevent sewage pollution streams, and the subject under 
discussion should take into consideration such prevention. the 
writer’s opinion, the aid the General Government can invoked 
conserve the purity any non-tidal stream, even its entire 
course lies wholly inside the confines individual State, without 
violating State sovereignty, the only bulwark against imperialism. 

community considered. The individual and the household, al- 
though imperial, must governed the the com- 
munity. 

Pathogenic bacteria may carried the body and voided from 
perfectly healthy person, and the source spreading disease; 
that healthy individual may the vehicle for carrying disease from 
the polluted stream one State into that another; and State 
refuses preserve the purity streams lying entirely within its 
own borders they may become sources disease and danger other 
States. 

This subject most important, deals with the life and health, 
well the comfort and wealth, our entire country. 

present the War Department the National Government has 
control the national engineering. Does not the subject under dis- 
cussion point the advisability new department our National 
Government dominated civil engineers? 


Francis Am. Soc. (by letter).—This sub- 
ject one with which the writer has had intimate acquaintance 
connection with the streams the ‘‘southern tier” New York 
State; and, emphasizing the remarks Mr. Hering, desires 
cite the valley the Chemung River, with which has been 
acquainted for more than half century. 

years ago, after disastrous flood, which reached 
higher point Elmira than any that ever preceded it, was called 
upon devise means which the city should protected from 
future flood careful survey was made for about miles 
the length the stream, with cross-sections the stream and 
portions the valley frequent intervals. Having removed from 
the vicinity some twenty years before, the writer was amazed the 
changes wrought that time. 

point mile below the center the city the stream 
had widened from normal width about 600 ft. some 400 ft. 
The banks, formerly steep and covered above with grass and trees, 
were cut and gashed, and there were small detached pools water, 
and growth black alders reaching out 100 ft. width. The 
stream bed, formerly clear and with obstruction, was series 
little gravel islands from few square feet several acres area, 


wood. 
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Mr. and also covered more less with alders. place after place every 


particle the black mould had been removed from the ground, 
leaving sterile waste clay, covered with coarse weeds. This 
destruction was not limited one locality; the same conditions were 
observed everywhere along the stream, and the writer was 
informed large land-owner Wyalusing, the Susquehanna, 
that the river flats, which formerly considered his most valuable 
land, were now almost worthless for agricultural purposes. 

The causes, the case the Chemung River, are not far seek. 
One the streams forming the Tioga River, which has very 
steep descent. Formerly, the region was heavily wooded, but the 
timber has been entirely removed. The results are shown strikingly 
one fact, viz., after storm the floods now reach Elmira little 
more than half the time they formerly occupied. The history 
familiar all intelligent observers, and need not dwelt upon. 
The worst that heavy floods are increasingly numerous, and 
the damage continuous. The converse this, that is, the very low 
water summer present, compared with the clear, bright, 
flowing river former times, also evidence. 

Now, the remedy: The design proposed was restore the 
sections the stream, diking and dredging, such way 
pass the largest known flood safely, and without damage property. 

The objections were, first, the cost, estimated about $700 000; 
second, the fact that this must added constant yearly assess- 
ment for maintenance. The improvement proposed that the material 
excavated should utilized building each side the river 
pleasure drive. third objection, the writer’s mind, was that the 
concentration the full flood the lower end the improved 
channel, instead its being spread over the valley present, 
might lead damages regions below, which could not foretold. 

The only result the survey was the building one more dikes, 
which seem have been seriously damaged recent 

copy the report was sent the writer the Governor 
New York, his attention was called the enormous and irrevo- 
destruction valuable land, and also the fact, outlined 
above, that separate municipal other body could with propriety 
undertake stream control. could only accomplished success- 
fully the State. Another remark Mr. Hering here the 
point; the Tioga River heads Pennsylvania, while the Chemung 
River New York. 

article the Journal Forestry and Irrigation” the effect 
deforestation was shown the record actual observations made 
during the eight months succeeding April 1901, Salt River, Ariz., 
below where joined Tonto Creek, and Tonto Creek half 
mile above the junction. The basins are contiguous and similar, but 
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the Tonto Basin heavily grazed and almost bare timber, grass Mr. 


other vegetation; while the Salt River Basin lies the Indian Reser- 
vation, where the sheep and cattle the white men are not allowed, 
and heavily timbered and well carpeted with grass. The Creek 
carried 0.00275 sediment, while Salt River carried only 
0.00146 only about half much. 

This brief statement presented, for the reason that the facts lie 
wholly within lifetime, and show how rapidly the destructive 
agencies act when once set motion. There are indications that the 
same cycle events progress the extreme West, where some 
the most heavily wooded regions are being rapidly deforested. The 
suggestions Mr. Hering are wise, and the point. 


‘= 
q 


Vol. AUGUST, 1902. No. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852, 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


IRRIGATION WORKS. 
Informal Discussion the Annual Convention, May 22d, 1902.* 


the National Government Undertake the Construction and 
Operation Irrigation Works?” 
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Mr. Mead. Am. Soc. E.—There are two classes irri- 
gation works which the National Government may properly build 
and operate. The first are reservoirs located the channels 
streams the waters which are used irrigation; the second are di- 
version works great magnitude and cost. Both promote the public 
welfare such manner that public opinion should favor the extension 

such aid. 

Reservoirs are necessity the largest and best use the water 
supply the arid region. There scarcely stream which can 
fully utilized irrigation without storing part its flow. This 

due the fact that streams not rise and fall with the demand for 

water; they are high when but little used and low when water 
most needed and most valuable. 

The discussion this subject, for which per was presented, printed 

Proceedings order that the views expressed may brought before all members 


for further discussion. (See Rules for Publication, Proceedings, vol. xxv, 


Communications this subject received prior September 26th, 1902, will pub- 
lished subsequently. 
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While the mountain snows are melting floods run waste, but Mr. Mead. 


when the snows are gone streams shrink shadow their 
former volume, and this shrinkage occurs when the needs irriga- 
tors are greatest. The studies, now being carried the Irrigation 
Investigations the Office Experiment Stations, the duty 
water, when compared with the flow streams, shown the gaug- 
ings the United States Geological Survey, reveal the fact that 
large part the water supply runs waste before can profitably 
used. Weber River, Utah, has dropped from 588 cu. ft. per sec- 
ond June 455 cu. ft. per second July. The high-water flow 
the North Platte River June has been thirty-four times great 
its low-water discharge August. The discharge Clear Creek, 
one the irrigation streams Northern Wyoming, June, 1898, 
was 000 acre-feet; July was less than 000 acre-feet. 

Before these facts were understood, many ditches were built 
utilize the floods spring and early summer. Much the land 
under these ditches now either idle its cultivators often suffer 
severe losses. The construction reservoirs the only means 
improving these unsatisfactory conditions. Such reservoirs will not 
only increase the farmed area, but add the profits and security 
the farmer, and will worth far more than they will cost. Why, 
then, should their construction not left private capital? The 
answer is: avoid legal and economic complications over water 
rights. Storage works located stream channels must receive all the 
water which comes down from the mountains above. They intercept 
the water when the river low, when all needed and all belongs 
those having vested rights. Many these reservoirs will 
places remote from the lands now irrigated. The farmers who need 
all the natural flow cannot see what taking place, and, when they 
suffer from shortage, the reservoir which stands between their farm and 
the mountain snows, private property, will almostinevitably 
held responsible. Distrust and anxiety thus roused will lead contro- 
versy, not litigation. All these evils will less likely arise 
the works are public. will less likely suspect inter- 
ference with their rights when the works are under public control 
than when they are operated for private gain. 

There are other reasons why these works should public prop- 
erty. Where storage works are built and controlled private enter- 
prises, there danger that the owners such works will trade upon 
the necessities farmers, and, when their fields are suffering from 
drouth, will charge such high rates for water that the prosperity 
irrigated agriculture will endangered. But these works are built 
the Government, the tendency will make water rates reason- 
able and stable. The doctrine public ownership can maintained 
over the stored supply well over the natural flow. Monopoly 
water will impossible, and its abuses averted. 
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The argument for public reservoirs, therefore, not that private 
capital cannot afford build them, because recent experience has 
shown that many these works can made highly profitable, but 
that they should regarded public utility, just regard 
bridges across streams public roads. There question that 
toll bridges many highways would pay, and there equally 
question that while they would their owners they 
would nuisance every one else. That, believed, would 
the experience with many private reservoirs located running 
streams. 

The construction costly diversion dams and main canals large 
rivers, the Government, justified the fact that the United 
States owns large tracts land, now practically worthless, but which 
could made habitable and productive this outlay. ownership 
carries with responsibility, then the duty well the inter- 
est the Government administer this property make 
provide the largest possible opportunities for those seeking homes 
the public domain. that the Government shall take the atti- 
tude alien landlord who makes improvements and pays 
taxes, not enlightened conception its duty, nor just the 
arid states. 

Neither individuals nor corporations will undertake these works 
unless there prospect profit commensurate with the risk. 
this profit realized will put the cost these lands beyond the 
means poor men, who are the ones looked after the disposal 
the public domain. Only the well-to-do can buy land which costs 
from $15 $25 acre for water supply. 

The Government can better afford this work than can private 
enterprises, because the Government derives indirect return which 
private enterprises cannot share. Every acre land reclaimed adds 
the taxable wealth and the greatness and strength the Nation. 
These benefits will unending, and will increase with time. They 
are worth the outlay required. 

proper that the Nation should build these works, because some 
them will located one State while the water will used 
another State. will much simpler arrangement have this 
work done the National Government than for the States reach 
agreement. Some the States are too poor utilize their 
resources, some are prevented constitutional restrictions. The 
National Government can secure the needed funds from the sales 
public lands, and build these works without any burden taxpayers, 
East West. The States have such resource. They cannot even 
tax the public lands, which some States comprise more than 80% 
the total area. 

There are also some vexed questions relating the respective 
spheres State and National authority over the control streams 
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used irrigation. Each State now controls the division water 
within its borders, and should continue so, but there need that 
this control shall more effective, order that controversies may 
averted and the rights actual users streams made secure. 
order this, the field control the Nation and the State 
must known. are beginning realize that the framing water 
laws among our most vital and perplexing problems. Many the 
streams the arid region finally flow into navigable rivers, and the 
question arises: the steamboat below the orchard and garden 
above have first claim the mountain snows? There are interstate 
streams where one side State boundary the doctrine appro- 
priation prevails, and the other side the common-law doctrine 
riparian rights. How are they These questions will 
sooner later press final settlement, either through legislation 
Congress litigation the Supreme Court the United States. 
They involve the best use resources great value, and vitally 
affect the development one-third the United States. 

The construction and operation irrigation works the character 
above described, the Nation, will tend promote the enactment 
more uniform and better laws the States; will help educate 
public sentiment regarding the legal and economic problems which 
irrigation development creating, and, the end, make the arid 
region more valuable and prosperous part the Nation than 
development left wholly private enterprise. 


Assoc. Am. Soc. E.—In speaking this 
subject, first thought, seems that the fundamental idea the 
wide-open policy our Government regard emigration. 
Knowing this, and having lived for five years the eastern slope 
the Rocky Mountains, Montana, there seems but one answer, 
viz., Yet this answer must qualified include only that 
portion the question which would deal with the building oper- 
ation storage reservoirs. Such reservoirs would interstate 
their character, from the fact their influence, not only that 
portion the stream above, but also the government the flow 
below them. 

The cost such works, the fact their influence passing state 
boundaries, the effect which, many cases, they would have upon the 
flow streams now under the control the Federal Government, 
well the operation and maintenance the same (they touch the 
very life the land-owner the arid region), make not only expe- 
dient, but actually imperative, some these cases, that these 
works those the General Government. 

the other hand, may and probably will found more expe- 
dient that federal contro] should end the river gate, and all ditches 
with their accompanying works owned, operated, and maintained 


Mr. Mead. 


Mr. Ripley. 
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Mr. those purchasing the water. Control this water sale, its 


proper apportionment the land, and some restriction, that the 
water cannot bought for speculative purpose, are absolutely 
necessary for the bringing the maximum acreage under irrigation. 

The quantity water stored always obtainable, the acreage 
possible irrigate always known, and the former must serve much 
the latter possible, fulfill its duty. 

What done with the emigrants after receiving them within 
our borders, pressing question, the answer which has heretofore 
been them West.” But the West becoming filled up. Now, 
that may sound strange great many who know that they can ride 
for miles and miles along river course, and even for days across 
country, seeing only few log cabins; nevertheless, true. The 
country becoming up,” for the simple reason that has all 
the population can present support economically, from the very 
fact that there not enough water, that the water the locality 
cannot used. 

the headquarters many the mountain streams; follow 
them for miles, and what you find? few ranches located the 
lowest bottom lands, each ranch with few irrigated acres; the 
remainder and, the stream small, few years 
without The man below, suffering from want 
water, blames his neighbor further stream, and this the face 
the fact that his fields are scarcely dry from the spring freshet 
few weeks before. 

The Government owner and dealer land, and, was said 
before, encourages the emigration people those lands. The 
current reports show that the number emigrants will greater this 
year than any previous year, and give man unirrigable quar- 
ter-section which build home like offering stone for bread. 

article* Mr. Elwood Mead begins: Although one-third 
the United States arid, the importance its reclamation and settle- 
ment the Nation has thus far been disregarded.” 

Mr. Mead’s statement too sweeping. The Government has made 
surveys for dam sites and maps the same, yet, far known, the 
matter has been carried farther. 

Moreover, legislation now pending, and let hope that some- 
thing real value this large region may accomplished. There 
are thousands acres thirsting for the water which will place them 
among the most fertile the world; square miles virgin soil, the 
value which will increase from 500 1000%, when properly 
irrigated. 

That the Government will build and own the great works which 
are necessary for the reclamation this land, is, let believe, the 


The Outlook, April 12th, 1902. 
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hope everyone who interested our great arid region. Let the Mr. Ripley. 
water, now making torrents and flooded rivers, stored and sold 

just rate; then the land, now producing only sage brush, cacti and 

bunch grass, will changed from cattle ranges into farms. 

Again, many good ranges and winter shelters have abandoned, 
and the cattle driven many miles lower ground, else may perish 
the range for lack food, when, with proper storage and appli- 
cation the run-off, the necessary amount feed could produced 
the ground now abandoned. Should this work once fairly 
started, will demonstrate its own value that nothing will stop it. 
means new West; doubling our resources. 


Am. Soc. E.—The direct answer this ques- 
tion lies now with statesmen, rather than with engineers, such, 
since matter which has been discussed from many standpoints 
for half generation, and has entered into national politics the 
extent least being embodied the platforms all the great 
political parties, and has formed considerable portion the recent 
Message the President Congress. Since the Chief Executive 
the Nation has answered the question the affirmative would 
not accord with official courtesy take the opposite stand, even 
though might accord with personal ideas, which the present case 
does not. 

Under the circumstances, might considered preferable the 
present time discuss, not the question whether the Government 
should undertake the construction and operation irrigation works, 
but rather, what are the limitations, the extent which the 


Mr. Newell. 


The developments 
within the arid region, through private enterprise, have proceeded 
point where the construction large works, rule, found 
impracticable from the financial standpoint. Many small 
works have been built and have been found successful, both 
engineering sense and affording satisfactory revenue; 
but the opportunities for building such small works have nearly 
all been utilized, and further development rests largely upon the ques- 
tion what shall done toward storing floods diverting large 
rivers. 

The situation, regards the vacant public lands and the oppor- 
tunities for the reclamation arid areas, has for many years been 
one the matters for examination the United States Geo- 
logical Survey. may not first glance apparent why this 
organization concerned with the matter. The word 
some engineers synonymous with rock structure, hypotheses 
the origin veins and mineral deposits. The word, how- 
ever, has far wider meaning, and geologists, least, made 
include thorough knowledge the earth’s surface, its history, pres- 
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ent condition, and even the study the natural resources upon and 
under the surface. 

The Geological Survey something more than the examination 
the structure rocks. fact, its organic law demands that the Di- 
rector shall have charge the classification the public lands, and 
examination the geological structure, mineral resources, and pro- 
ducts the National domain. The necessities land classification 
and mapping the resources have given rise extensive surveys and 
engineering investigations, that classifying the officers mem- 
bers the Geological Survey may fairly said that fully one-half 
this corps consists engineers, distinguished from geologists. 
The Director himself, although not claiming engineer, has 
well-earned reputation, not only scientific man, but, among 
entirely different group men, known one the best designers 
and constructors large buildings. 

The explorations made the Geological Survey its early days 
attracted the attention the public and Congress. particular, the 
work its former chief, John Powell (Director from 1880 1894), 
called attention the importance irrigation. 1888 was au- 
thorized Congress ascertain the extent which the arid lands 
could reclaimed irrigation, survey reservoirs and ascertain the 
cost construction. 

Elaborate plans for reclamation were made this time, but the 
irrigation survey thus created had short life, terminating 1891, 
its work being continued small scale what known the 
Division Hydrography the Geological Survey. Congress, how- 
ever, apparently never gave wholly the idea Government 
work, since, the various acts passed from time time, the interest 
the Government has been guarded, and all land titles right- 
of-way for works constructed under the authority the General Gov- 
ernment has been reserved, and reservoir sites have been segregated 
public lands. 

The amount water available for storage and for diversion 
has been the subject study year after year the Division 
Hydrography, and data bearing upon this question ultimate 
reclamation have been brought together. the same time, 
study the public lands has been made, maps have been pre- 
pared showing the location these, and illustrating the vast extent 
land each state and territory still the hands the General 
Government. 

result the information brought the attention the 
people, there has grown popular movement for the reclamation 
the arid region. This has found expression the organization 
body known the National Irrigation Association, composed 
influential business men, not simply the West, but the eastern 
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manufacturing portions the country. These men appreciate that Mr. Newell. 
the development the western half the country rests wholly 

upon irrigation, and that the West when completely developed will 

the best market for the products the factories the East and 

the cotton fields the South. The men who have investments 
railroads also appreciate that their prosperity closely linked with 

that the growing West, since the earnings the railroads and 

the men whose goods they haul are dependent largely upon the 

amount material carried backward and forward between the East 

and the West. 

Notable opposition this movement has come from only one 
source, and that the eastern grange. There has been fear that 
the building homes the West the agricultural lands the 
East will depreciated value. careful examination, however, 
shows that there competition farm products East and West, 
but, the contrary, the crops raised under irrigation are different 
character and find another market than that the humid East the 
well-watered Mississippi Valley. The actual condition just the re- 
verse that feared some the eastern farmers. For every acre 
brought under cultivation the West there will acre cultivated 
the East supply food the laborers the manufactories 
the railroads furnishing the western farmer with the implements and 
articles for his home and farm. 

The agitation which has continued has resulted the bringing for- 
ward many bills authorizing Government construction, one 
which has already passed the Senate, has been informally, but favor- 
ably, considered the President, and now before the House Rep- 
resentatives with, claimed, majority pledged its support. 
The question, therefore, whether the Government shall under- 
take the construction and operation irrigation probably 
answered the affirmative within few days the House 
Representatives. 

the meantime the executive officers the Government have not 
been idle collecting information for use connection with proposed 
works. Extensive surveys have been carried and plans have been 
made for number structures, that, whenever money available, 
work can begun toward carrying out the wishes Congress. The 
various projects now under consideration, and the detailed plans for 
some these, can seen the office the Geological Survey, and 
hoped that engineers interested will visit the office and inspect 
the results some the work. 

addition, detailed facts concerning the present condition irri- 
gation development have been collected the Census Office, another 
bureau connected with the Department the Interior, but entirely 
from the Geological Survey, excepting that experts from the 
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The Eleventh Census, 1890, was the first take cognizance irriga- 
tion. 

The Twelfth Census, 1900, has continued the investigation, and 
there are now the hands the Government complete schedules 
showing the farm areas and values, and the detailed crops for every 
farmer the United States. addition, schedules are file for 
most the irrigators the West, and detailed statements concerning 
ditches, canals and investments made irrigation works. Without 
going into the subject, sufficient state that the total area irri- 
gated has increased from about 500 000 acres 1889 more than 
000 000 acres 1899, 103 per cent. The number irrigators 
the same time has increased from about 000 102 000, per 
cent. The total cost construction the irrigation systems now 
operation has been estimated $64 000 000. 

There tendency greatly exaggerate the extent and value 
the present irrigation developments. The statements given out from 
time time various parties would lead the conclusion that the 
arid region far more largely reclaimed than shown these fig- 
ures. The census examination, however, has been made and checked 
very thorough manner, the enumerators’ returns having been 
gone over with great care and compared with information obtained 
through correspondence and field examination, that they are sup- 
ported wealth collateral evidence. illustrate this point: 
popularly stated that Nebraska more than 000 000 acres have 
been brought under irrigation within the last ten years. The detailed 
enumeration the census failed find anything like this acreage, 
and the field examination and correspondence revealed the fact that 
thousands acres the lands claimed irrigated have never been 
actually watered. fact, less than 150 000 acres have been irrigated 
successfully, not much more than one-tenth the amount claimed. 
the same way the mileage and cost existing ditches fades away 
under careful scrutiny, and many the conclusions drawn, re- 
gards conditions the irrigated region, are found fallacious 
under the careful scrutiny impartial statisticians. This point 
emphasized because sometimes asserted that irrigation develop- 
ment the West has already been completed private enterprise, 
and that the Government should have further interest the mat- 
ter. 

the contrary, the Government still the great land-owner, 
having control from one-half nine-tenths the area the arid 
states, and, through the recently adopted policy forest reservation, 
taking active steps preserve and perpetuate the supply, 
and, through the legislation now hand, probable that will con- 
tinue the line reservoir construction and diversion large 
rivers. 
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Esq.*—This discussion brings two points Mr. 
which attention should directed. 

The question under consideration is: 

the National Government undertake the construction 
and operation irrigation works?” 

When that question has been decided the affirmative, the next 
question, and very important one, how get the National Gov- 
ernment it. 

When the matter presented Congress, the question imme- 
diately asked: What return will the Government get for the expendi- 
ture its money? answering this question essential bear 
mind that there are two specific propositions considered, and 
that they must always kept separate and distinct, and never 
confused. 

One question is: Should the National Government build the stor- 
age reservoirs conserve the flood waters that now waste, 
order primarily regulate and equalize the flow the rivers? 

The other question is: Should the National Government build the 
reservoirs and main-line canals which are necessary bring’ water 
within reach settlers, order make possible the reclamation and 
settlement the arid public lands? 

The National Irrigation Association answers both these questions 
the affirmative, and states them separately, among the objects the 
Association, its Constitution, follows: 

Section 2.—The preservation and development our national 
resources the construction storage reservoirs the Federal 
Government for flood protection, and save for use aid naviga- 


tion and irrigation the flood waters which now run waste and cause 
overflow and destruction.” 


3.—The construction the Federal Government 
storage reservoirs and irrigation works wherever necessary furnish 
water for the reclamation and settlement the arid public lands.” 


President Roosevelt, his message Congress, the 
adoption broad and comprehensive national forestry and irriga- 
tion policy the National Government, and the distinction between 
the two propositions question clearly drawn his message. 


Concluding that part his message which relates forestry, 
says: 


forests are natural reservoirs. restraining the streams 
flood and replenishing them drought they make possible the use 
waters otherwise wasted. They prevent the soil from washing, and 
protect the storage reservoirs from filling with silt. Forest con- 
servation is, therefore, essential condition water conservation.” 

from the subject forestry the question storage 
reservoirs for water conservation and river control, he.says: 

forests alone cannot, however, fully regulate and conserve 
the waters the arid region. Great storage works are necessary 


Executive Chairman, The National Irrigation Association. 
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Mr. Maxwell. equalize the flow streams and save the flood waters. Their con- 


struction has been conclusively shown undertaking too vast 
for private effort. Nor can best accomplished the individual 
states acting alone. Far-reaching interstate problems are involved; 
and the resources single states would often inadequate. 
properly national function, least some its features. 
right for the National Government make the streams and rivers 
the arid region useful engineering works for water storage 
make useful the rivers and harbors the humid region engineer- 
ing works another kind. The storing the floods reservoirs 
the headwaters our rivers but enlargement our present 
policy river control, under which levees are built the lower 
reaches the same streams. 

Government should construct and maintain these reservoirs 
does other public works. Where their purpose regulate the 
flow streams, the water should turned freely into the channels 
the dry season take the same course under the same laws the 
natural flow. 


Then takes the question the reclamation the arid public 
lands, and considers separate and distinct problem, always 
should considered, and, reference that, says: 


The reclamation the unsettled arid public lands presents 
different problem. not enough regulate the flow 
streams. The object the Government dispose the land 
settlers who will build homes upon it. accomplish this object 
water must brought within their reach. 

The pioneer settlers the arid public domain chose their homes 
along streams from which they could themselves divert the water 
reclaim their holdings. Such opportunities are practically gone. 
There remain, however, vast areas public land which can made 
available for homestead settlement, but only reservoirs and main- 
line canals impracticable for private enterprise. Their irrigation 
works should built the National Government The lands re- 
claimed them should reserved the Government for actual 
settlers, and the cost construction should, far possible, 
repaid the land reclaimed. The distribution the water, the 
division the streams among irrigators, should left the settlers 
themselves, conformity with state laws and without interference 
with those laws with vested rights. The policy the national 
Government should aid irrigation the several states and terri- 
tories such manner will enable the people the local communi- 
ties help themselves, and will stimulate the 
state laws and regulations governing irrigation. 

reclamation and settlement the arid lands will enrich 
every portion our country, just the settlement the Ohio and 
Mississippi Valleys brought prosperity the Atlantic States. The 
increased demand for manufactured articles will stimulate industrial 
production, while wider home markets and the trade Asia will con- 
sume the larger food supplies and effectually prevent western com- 
petition with eastern agriculture. Indeed, the products irrigation 
will consumed chiefly upbuilding local centers mining and 
other industries, which would otherwise not come into existence all. 
Our people whole will profit, for successful homemaking but 
another name for the upbuilding the 
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voirs for river control the one hand, and reservoirs and canals for 
the reclamation the arid public lands the other hand, the 
nature return which the Government will get for its investment, 
and the way which that return will come back the Government. 

Where reservoirs are built for river control, the return the 
Government will indirect from the increased prosperity and popula- 
tion the country, and the resulting increase our commerce and 
the general welfare the people, which will correspondingly 
enlarge the general revenues the Government. from this 
indirect source that the Government gets the return which warrants 
the construction any other river harbor improvements, such 
the reservoirs which been built the head waters the 
Mississippi River, the levees the Mississippi River, the Eads Jetties 
the mouth that river, the Sault Ste. Marie Canal and Locks, and 
many other instances river improvements which might given. 

Where reservoirs large main-line canals are built bring water 
within reach settlers the public lands, the Government would 
get its return directly from the lands reclaimed. The public lands 
irrigated would reserved for actual settlers only under the 
Homestead Act, and each settler would pay the Government his 
relative proportion the cost the irrigation system. This would 
charge the land, just the case assessment for local 
public improvement. 

the proposed National Irrigation Act now pending Congress 
should enacted into law, would carry into effect the policy 
advocated the National Irrigation Association, and recommended 
the President his Message, for the reclamation and settlement 
the arid public lands, through the construction, the National 
Government, the great reservoirs and main-line canals necessary 
enable settlers irrigate and reclaim those lands. 

Under this proposed act, this would accomplished without 
imposing any burden taxation all upon the people large. The 
act proposes set apart the proceeds from the sales public lands 
the arid and semi-arid States revolving construction fund 
the Treasury the United States expended the Secretary 
the Interior building irrigation works for the reclamation other 
public lands. When these other public lands have been reclaimed, 
and the cost their construction has been returned the settlers 
who have secured the lands, the money goes again into the reclamation 
fund reinvested the construction new irrigation works. 

The amount which would available, under the act, June 30th, 
1902, would about 000. this would added each year 
the estimated receipts from public lands, amounting about 500 
ayear. This would provide fund $25 000 000 for construction 
the first ten-year period. The average annual returns from public 


The broad distinction between the two storage reser- Mr. Maxwell. 
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land sales would probably increase the country settles up, because 
the greater demand for mineral land, oil land, timber land and 
grazing land. But, assuming that the annual returns continued 
500 000 year, there would another $25 000 000 from this source 
for investment the second ten years, and the $25 000 000 invested 
the first ten years would come back for reinvestment the second ten 
years, making total $50 000 000 available for investment new 
irrigation works the second ten years. the third ten-year 
period, another $25 000 000 would available from land sales, and 
the whole $50 000 000 invested the second ten years would come 
back for reinvestment during the third ten years, making total 
$75 000 000 available for investment new irrigation works the 
third ten-year period. therefore conservative estimate that 
$150 000 000 would available for investment new irrigation works 
under this proposed act within thirty years from this time, and every 
dollar invested finally comes back the Government. 

Every safeguard which could suggested has been embodied 
this bill. essentially bill for the benefit the home-maker 
against the land speculator. Lands reclaimed are with- 
drawn the Secretary the Interior, and cannot entered except 
under the Homestead Act. The Commutation Clause the Homestead 
Act made inapplicable land located under this act. Five years’ 
actual residence necessary before title can secured from the Gov- 
ernment. Non-resident owners, lands under the system which have 
passed into private ownership, cannot secure water right under any 
circumstances, and resident owners, those living near the land and 
farming it, the village farm communities Utah, can only secure 
water right for 160 acres land. use made the basis, 
the measure, and the limit all rights water under the act, and 
water rights are made appurtenant the land. 

illustration what can accomplished under this act, 
may form some conception imagination looking State. 
The State Montana large Illinois, Indiana and Ohio taken 
together. Those have population more than 000 000. 
Montana has population only about 250 000. all the irrigable 
public lands the State Montana which could irrigated from the 
water which now runs waste were reclaimed the construction 
irrigation works, under this National Irrigation Act, Montana could 
made sustain large population Indiana and Ohio, 
and produce equal those States their vast agricultural pro- 
ducts. The Asiatic market would take every pound surplus farm 
products from Montana, and competition with eastern agriculture 
would created. The demand for every manufactured product our 
eastern factories would enormously stimulated, and every section 
the country would benefited the wide dissemination the new 

wealth created Montana. The Government would get back every 
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dollar that invested irrigation works, settlers who Mr. Maxwell. 


located the land. 

would difficult for the human mind devise anything which 
this government ours could which would promote the 
welfare the people much transformation this one 
our western States. And when considered that Montana 
but asingle State, and that the whole West capable this same 
transformation, some idea may formed the vast potentialities 
the national policy which will inaugurated with the passage 
this National Irrigation Act. 

the second question under consideration—the building reser- 
voirs for river control—the subject the return the Government 
must approached from different point view. 

the President has said his Message, building such 
storage works the arid region would merely enlargement 
our present policy river control. 

The River and Harbor Act June 3d, 1896, contained the fol- 
lowing item appropriation: 

the examination sites, and report upon the practicability 
and desirability constructing reservoirs and other hydraulic works 
necessary for the storage and utilization water, prevent floods 
and overflows, erosion river banks and breaks levees, and 


re-enforce the streams during and low-water seasons, 
least one site each the States Wyoming and Colorado.” 


Under this appropriation, Captain Hiram Chittenden, Am. 
E., was detailed make the investigation, and his report 
known the Chittenden Report.* 

The report most exhaustive examination and discussion 
all the conditions out which the necessity for the construction 
federal reservoirs grows, besides the detailed plans and estimates 
the particular reservoir sites surveyed. One these proposed reser- 
voirs, near Laramie, Wyoming, has the enormous capacity over 
900 000 acre-feet water. 

After fully setting forth the reasons why impossible that 
these great reservoirs should constructed private capital 
individual enterprise, and showing clearly the reasons why they 
should built the nation rather than the State, the report 
closes (page 58) with the following: 


foregoing examination has led the following con- 
clusions: 

comprehensive reservoir system the arid regions 
the United States absolutely essential.to the future welfare 
this portion the national domain. 

not possible secure the best development 


such system except through the agency the General Govern- 
ment.” 


Doc. 141, 55th Congress, Second Session. 
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One the strongest arguments favor the construction 
such storage reservoirs the Federal Government clearly stated 
Captain Chittenden this report follows: 

seems well-nigh universal consensus opinion 
that the preservation the forests the arid regions distinctly 
Government duty. Considerable appropriations have been made for 
the surveys proposed reservations, and ways and means for their 
preservation are being considered. Now, one the great arguments 
always advanced favor forest preservation the influence which 
forests are supposed have conserving the flow the streams. 
Inasmuch the value these forests practically 
except for furnishing fuel and rough timber, the water 
question really the more important one. properly Govern- 
ment function preserve the forests order conserve the flow 
the streams, surely can not less Government function 
execute works which will conserve that flow even more positively and 
directly. Granting all that can said forests this connection, 
they certainly can never prevent the June rise, and precisely this 
waste flow which reservoirs will help save. The forests ought 
unquestionably preserved. and the Government the proper 


agency it, but the principal arguments therefor apply with 
accentuated force the construction 


one familiar with the conditions the West would question 
for moment the proper and constitutional connection between such 
works river improvement are now building and reservoirs 
hold back the waters which now run waste floods. This can 
illustrated what the Government doing the Sacramento 
River, California. That river navigable river. 1849 and 
1850 ships which had gone around the Horn sailed the Sacramento 
River far Marysville. The channel the river has been filled 
with silt and débris from the hydraulic mines until flat-bottomed 
steamers are the only craft which can navigate it, and they have 
much difficulty during the low water the summer season. There 
are two seasons flood the river, one during the winter months, 
from the rains the mountains, the other during the spring, from 
the melting snows the Sierra Nevada. 

The National Government has appropriated and now expending 
several hundred thousands dollars the attempt control the 
débris problem and preserve the navigability the Sacramento River. 
The State California has appropriated like amount, and the 
money being expended under the joint supervision and control 
the officers the State and National Governments, who are working 
together the most perfect accord and harmony. 

The spring flood the Sacramento River usually the most 
serious. comes very near the tops the high levees that protect 
the Cities Marysville and Sacramento, and the western side 
the Sacramento Valley overflows the banks the river and broadens 
out through wide shallow channel called the Trough,” and every 
year overflows and practically destroys the productiveness many 
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thousands acres the most fertile land the Sacramento Valley. Mr. 
Any one who has traveled the railroad from Sacramento Wood- 

land during one the spring floods the Sacramento River will 
remember the inland lake which caused that section the 

country this overflow. 

There other way control this overflow, and control the 
floods which will otherwise continue bring down great volumes 
silt and débris and fill the channel the river, permanently 
preserve the navigability the Sacramento River, except for the 
National Government take hold the problem broad and com- 
prehensive way and build great storage reservoirs mountain valleys 
and the basins among the foot-hills the Upper Sacramento 
Valley, coupled with great main-line canals, skirting the foot-hills.on 
each side the Sacramento Valley, through which these flood waters 
can drawn off and controlled. 

great overfiow channel with well-defined banks could con- 
structed through what now called the Trough,” confine 
the water within fixed boundaries that section. This artificial 
channel through the ‘‘Trough” and the main-line canal the 
western side the valley would debouch into the salt marshes 
Suisun Bay, and all the silt and débris and sediment, instead flow- 
ing down the river channel and destroying its navigability, could 
deposited over wide areas these salt marshes, which would gradually 
this means reclaimed and made productive for agricultural 
grazing purposes. 

The cost this work, course, would great, but the speaker 
believes that the benefits from the National Government, pro- 
portion the amount expended, would great greater than 
those from any other public work this character ever built the 
Government. The cost such works must always measured 
the results. The Sacramento River Valley one the richest and 
most fertile regions the earth. Climate and soil have there com- 
bined, over the greater part the valley, every condition 
necessary for the support dense and prosperous population, 

problem the control the Sacramento River and its floods can 
solved. 

quite true that the lands which would benefited these 
works would not public lands, any more than were the lands which 
were benefited and protected from floods the Government levees 
along the Mississippi River. The conditions the two rivers, far 
the relation the National Government the problem con- 
cerned, are very similar. The benefits the National Government 
would indirect, but they more than adequate justify 
this great public improvement. 

The State powerless act alone the matter, because the 
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Sacramento River, being navigable stream, under the control 
the National Government. But there doubt, this work were 
undertaken the National Government, that the State would 
co-operate with and bear share the cost the works, just 
now bearing one-half the cost what being done control 
the débris and preserve the river channel make-shift methods. 

The idea large main-line canal from the Sacramento River, 
leaving the river the head the valley and skirting the foot-hills 
the east, not anewone. commission able engineers was 
appointed General Grant, 1874, investigate the irrigation 
resources California, and the map published with their report shows 
such proposed main-line canal, extending clear down the lower 
end the San Joaquin Valley. Suchacanalin the Sacramento Valley 
would serve double purpose. would aid controlling the floods 
the river, and the protection its channel, and water from the 
canal could also used for the irrigation lands the valley. 
Instead this being objection, from the point view creating 
reservoir capacity, added reason for the use the water. 
irrigated region country, when becomes saturated with water, 
fact nothing more less than immense reservoir. The water 
taken out the canal seeps into the ground, saturates like great 
sponge, and feeds gradually back into the stream river below, 
the summer season, the time when the water most needed for 
navigation. 

The amount water which land will hold suspension may 
illustrated incident the Salt River Valley Arizona. 
periments, made the agricultural experiment station there, show 
that sandy soil peach orchard absorbed during the winter months 
acre-feet water, which soaked down into the ground and 
saturated that the orchard needed summer irrigation. The 
Tonto Basin Reservoir Salt River one the largest and finest 
reservoir sites probably the world. will hold approximately 
800 000 acre-feet water; and yet that whole 800 000 acre-feet 
water could soaked into less than 100 000 acres the lands the 
Salt River Valley. 

The remarkable results the return seepage from lands saturated 
with water used for irrigation are shown many places the West. 


After the country becomes thoroughly irrigated there return seep- 


age into the stream, and this establishes permanent summer flow 
which would almost impossible secure any other way. 

If, therefore, the possibility that the waters stored the National 
Government the Sacramento River might used for irrigation 
were urged argument against the building such storage 
works, such argument would rest upon ignorance the conditions 
the country and the results irrigating lands. Instead de- 
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tracting from the value system reservoirs built primarily for Mr. Maxwell. 


the improvement navigation, and regulate the flow the river 
and preserve its channel, the use the water for irrigation would 
improve and increase the effectiveness comprehensive storage 
system for these purposes that river. 

conceded, all now concede, that the Government has 
the power, and that the proper function the National Govern- 
ment build débris dams, dredge the channels, excavate 
cut-offs, remove snags, straighten charnels, and the many 
things which now doing its efforts preserve the navigability 
the Sacramento River, surely there can question its 
power, the advisability its going the root the evil and 
removing its cause, building comprehensive storage system, 
which would fact and reality accomplish the desired end. and 
which cannot accomplished present methods. And, that 
so, the speaker cannot see how can seriously argued that not 
proper enlargement the policy the Federal Government, the 
regulation rivers, build storage reservoirs. That fact being 
conceded, then the whole question becomes one merely advisability 
and the relation between cost benefit. 

Now, far concerns the returns the Government, for moneys 
expended that way, the proposition must looked from the 
broadest point view. 

Taking the whole western half the United States illustration: 

Ten years ago the census showed population 
the western half the United States, west the 98th meridian, 
and the eastern half, 58218000. The census 1900 shows 
population only 874 the western half the country, and, 
the eastern half, 120 243. 

President Roosevelt, his Message Congress, stated, and 
one can gainsay the fact, that: 

western half the United States would sustain population 
greater than that our whole country to-day the waters that now 


run waste were saved and used for irrigation. The forest and water 


problems are perhaps the most vital internal questions the United 
States.” 


the broad and statesmanlike recommendations this whole 
subject, President Roosevelt his Message Congress, are wisely 
carried out, there will large population the western half 
the United States less than fifty years from to-day there to-day 
the whole country. The population increasing leaps and 
bounds. the average rate increase the past, the population 
will doubled, and there will more than 150 000 000 people this 
country within thirty years. And less person than Ex-Secretary 
Gage stated, few months ago, public address Denver, that 
there would population 190 000 000 people within fifty years. 
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Now, what revenues could the Government get from 000 000 
people the western half the United States? The people cannot 
put there unless the recommendations the President’s Message 
are carried out. those recommendations are carried out, they can 
and will put there. Now are collecting, and have collected, 
this country revenue amounting very nearly $10 per 
population people. Suppose 000 000 people are put 
the western half the United States, carrying wise and 
comprehensive national policy forestry and irrigation. 

The National Government could collect from them one year 
more money than would ever called upon expend for the 
complete carrying out the whole vast undertaking the reclama- 
tion the arid region. 

There point which generally seems lost sight of, but 
which borne mind, considering the question 
return the Government from water-storage works built internal 
improvements for river control, where the cost cannot returned 
from the lands reclaimed. new population created 
new basis for national revenues created, not only for one year but 
for all time come. And perfectly safe tosay that wherever 
the Government builds such works are proposed the Sacra- 
mento Valley would create increased commerce, population and 
wealth, which, directly and indirectly, would bring into the treas- 
ury revenue, and this, within very few years most, would 
return the Treasury the entire original investment the Govern- 
ment. 

And the speaker ventures say that the more the people this 
country study this problem the more they will convinced that there 
expenditure which the National Government could make which 
would enlarge its national resources, and build everything that 
goes make this country great, the storage the National Gov- 
ernment the great floods that now waste these western rivers, 
carrying death and destruction Ina few years from to-day 
will hard find man who will willing confess that 
ever stood and objected that policy. 

The question storage reservoirs and the regulation the 
floods great rivers very fully covered and answered the Chit- 
tenden Report. The whole subject thoroughly discussed. That 

report, being the engineering point view, Captain Chittenden, 
one the best engineers the United States Army. The speaker 
unable point any locality this country where lands have been 
reclaimed from overfiow the construction storage reservoirs built 
for that purpose. One reason for that has been that, the present 
time, there has been much land that such reclamation was not 
required. But with 000 000 people this country to-day, and the 
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there will 000 000 more, for whom homes will have pro- 
vided, the speaker thinks that the practicability the proposition will 
demonstrated, the next few years, has already been proved 
theoretically Captain Chittenden. 

What known Tulare Lake, California, has beén practically 
reclaimed irrigation, because, for number years, the water 
which formerly flowed into the lake has been diverted canals from 
its original channels, and used for irrigation. The bed the lake 
now dry and good agricultural land. one time was lake. 
The canal systems, course, are not reservoirs, the exact sense, but 
they serve the same purpose and have had the same effect upon the 
lake though the systems San Joaquin Valley had been 
reservoir systems. 


Past-President, Am. Soc. E.—Before com- Mr. Croes. 


mitting this Society the advocacy the undertaking the 
United States Government scheme public improvements 
having the scope and magnitude the one which has been 
forcibly presented the previous speakers, definite information 
should had few points which, far, have not been clearly 
stated. 

there existence, anywhere the world, extended area 
territory which some past time was subject devastating 
freshets, but now free from injury from this cause, conse- 
quence the construction storage reservoirs the line the 
streams? 

there any well-recorded instance Europe America where the 
construction impounding reservoirs the upper waters the trib- 
utaries great river has been effective reducing and regulating 
the floods the line the main stream? 

there any case known where the freshets any stream have 
been prevented materially reduced the construction and main- 
tenance impounding reservoirs along the course the 
stream? 

general, the proposed policy purely theoretical, has been 
tested actual experience considerable scale? 

The questions suggested seem have been sufliciently answered. 
There positive evidence that lands have been reclaimed freshets 
prevented along the line rivers the means which proposed 
apply inthis case. Until attempts have been made moderate 
and some experience gained methods procedure and re- 
sults, will not expedient justifiable for this Society advo- 
cate the undertaking the General Government works which must 
very large scale, and which will necessarily purely experi- 
mental, the outset. 


probability that the population will double, and that within years Mr. 
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Am. Soc. E.—Extending the discussion little 
beyond the limits this country, and going back the days 
Nebuchadnezzar, find record pool miles square for the 
purpose storing the waters the Upper Euphrates, which was 
successful work. was afterward destroyed Cyrus, and the 
country became wilderness. Also, the pools the upper Nile, and 
the lateral basins for irrigation, furnish ample illustrations the ability 
control the waters the stream. regard this discussion, the 
speaker accord with the views already expressed the subject. 
The systems India and Egypt also are proofs the statements 
made Mr. Newell regard the difficulty maintaining irriga- 
tion systems private expense commercially profitable. Most 
them have proved failures, and very few cases this country 
have they been successful. Therefore, from that standpoint, would 
seem become necessity for the General Government reclaim the 
arid land regions. should also remembered that the emigrants 
who into these new sections are very poor people, and have not the 
means the concentration capital ior making public improve- 
ments, and, consequently, are unable Therefore, becomes 
question public policy and expediency rather than one ability 
carry out those works. Just before the opening the Northern 
Pacific Railroad effort was made Herman Clarke and others 
organize large syndicate for the improvement the Upper Yellow- 
stone District, but failed. these works, therefore, would 
seem proper for the Government take charge, not only for 
its own sake, and for the control and irrigation its own public do- 
main, but for the relief navigation and the storage supply for 
its rivers. 


Am. Soc. E.—Upon this subject, there 
room for considerable discussion. the speaker’s opinion, such 
work can only properly upon large scale, which in- 
volves one two methods: First, that the National Government, 
suggested; or, second, some great trust. 

the two evils, the speaker prefers the National Government. 
Although might not done well, the question politics being 
involved, least the general public would have the opportunity 
selecting their own physician. 
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FOR 


Engineering Practice regulated code ethics? 
so, how can such code 


whether the practice the members this Society shall regulated 
set rules standards action, not novel. The desirability 
having code precepts for the guidance and control careless 
indifferent engineers, who may over-strenuous seeking employ- 
ment, willing accept services which are incompatible with the 
dignity the profession, perennial subject discussion. 

There are members this Society who consider that the vocation 
civil engineer less remunerative and desirable than need be, 


*The discussion this subject, for which formal paper was presented, printed 


Proceedings order that the views expressed may brought before all members 
the for further discussion (see Rules for Publication, Proceedings, Vol. xxv, 
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Communications this subject received prior September 26th, 1902, will pub- 
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and that the way for engineers improve their status form 
themselves into more homogeneous moral whole. this era great 
industrial development have daily reminders the strength that 
lies union. Everywhere see harmonious working agreements 
based the community-of-interests idea, the object all cases being 
reduce the inevitable friction which comes from many independent 
units working cross purposes the same field, and reap the 
benefits which result from harmonized and co-ordinated action. From 
the great steel and steamship combinations down the unions 
laboring men, the utility close organization, bound what may 
called code ethics, appreciated. 

There nothing new formidable the idea code 
ethics, any more than there about list by-laws which, the 
case the Society, the code might very possibly become part. 
Moral codes were old the time Moses, and have been indispens- 
able ever since. George Washington had reference guide action, 
and Franklin, chart conduct. broad sense, the Constitution 
the Union code ethics, are the various public laws and 
ordinances under which live. 

narrower sense, and the one which must use here, 
ethics the subject which treats those moral acts which, though 
they cannot make liable bodily restraint, are capable exercis- 
ing powerful influence for the good ill our fellow man. 

would the object code ethics express the united 
voice the Society upon such points the following: 

1.—To what extent and what ways may engineer advertise 
his services? 

2.—Under what circumstances the owning and exploitation 
patents consistent with strictly professional practice? 

3.—What general principles should govern the conduct consult- 
ing engineers toward other engineers engaged upon work? 

4.—Under what circumstances should engineer pass judgment 
the work his professional brethren? 

5.—To what extent should the engineer’s 
private life allowed interfere with his professional standing? 

practicable advisable that the Society should attempt 
expose quacks? 

7.—What acts, any, should make engineer liable the censure 
the Society. 

consider that every manis man principle, that is, has 
definite ideas the moral consequences his acts, and decides 
upon doubtful course action only after referring the matter his 
conscience, will see that has code ethics, moral standards, 
whether not they happen written down. the same way 
this Society, aggregation moral and responsible men, has 
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unwritten code engineering etiquette. The main principles are Mr. Soper. 
known toall. The finer points, the nicer discriminations, are chiefly 

the keeping the older members. The majority the 

are constantly improving their professional sensibility through expe- 

rience, and rectifying their courses conduct the moral pattern 

set the great chiefs. Here and there, there are exceptions; men 

who appear indifferent their status, or, like raw recruits, are unable 

discern, without help, expected them. 

The argument for written the argument that the moral 
teachings the pillars the profession should crystallized into 
such form available and accessible all, down the last 
recruit. The argument against, expresses the opinion that the recruit 
should left find out for himself what good and what bad for 
him and his fellows. 

the one who has been asked open this discussion, the speaker 
cannot announce himself warm partisan either side. has 
felt the need knowledge the ethics the profession, and has 
set out get after the usual fashion. has been observer 
courses action the part some which thought should not pass 
without the censure united engineering fraternity, and has 
seen worthy members another profession advance through co- 
operation and support their fellows which would impossible 
with under present circumstances. 

there need written code ethics the American Society 
Civil Engineers, that need should make itself felt naturally and 
spontaneously. code, based less than practically unanimous 
vote approval, would difficult introduce, and, the end, 
might prove more incumbrance thana help. But, backed 
solid sentiment, code should benefit. 

may well remind the members some the 
under which the question code ethics was discussed the 
Society some years ago. 

The question adopting code came for consideration the 
Annual Meeting the Society, held January 18th, 1893. was 
suggested that special committee appointed consider the pro- 
priety adopting code, and, code was found desirable, pre- 
pare one for the consideration the Society. The matter was referred 
the Board Direction with the request that definite 
tion made the Board the Society its next Annual Convention. 
The Board considered the matter carefully, and published collation 
arguments for and against the step. the Annual 
Convention held Chicago, August, 1853, the Board advised that 
committee appointed consider the question acode. The 
subject was actively discussed the members present the conven- 
tion, and the point was raised that important question should 
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decided vote the whole Society through letter-ballot. vote 
whether letter-ballot should called for this subject was 
decided the negative. 

the members feel differently to-day than they did 1893, prac- 
ticable course actionseems clear. motion can made the effect 
that the sense this meeting that letter-ballot issued 
determine whether committee should formed consider the advis- 
ability drawing code ethics for the Society, said committee 
empowered and charged with the duty drawing and sub- 
mitting the Society such code, their decision the affirmative. 

clearly understood that this would not commit the 
Society toa code ethics, but would make possible careful and 
official study the subject, the results which would placed 
before the whole Society for its action. 


The following abstract from the Proceedings, Am. Soc. E., 
Vol. XIX, 1893, pages 123-130. 


the Annual Meeting, January 18th, 1893, the following resolu- 
tion was presented: 

Resolved, That special appointed collect infor- 
mation and consider the propriety the adoption the Society 
code ethics for the profession, and make such other recommen- 
dation the committee thinks proper.’ 

This resolution was declared subject the provisions 
Section 13, Article VI, the Constitution, and was, under those pro- 
visions, referred the Board Direction. 

The duty the Board such case declared the Consti- 
tution follows: 

Board shall consider the resolution and report its recom- 
mendations the Society the next general business meeting, 
together with statement the arguments for and against the 


clear that the Constitution (Article VI, Section 13) makes 
little difficult appoint special committee, and requires large 
approval the Society appoint committee act any such 
subject. The Chair will assume that most the members have read, 
glanced at, the arguments prepared the Board Direction. 
The recommendation the Board the last page. 

the meeting ready take vote this question, are any 
gentlemen desirous speaking the subject which now before 
you for 

Am. Soc. E.—These papers, Mr. President, 
have moment been handed us, and every one has not had 
time read them. 

desirable discuss the question, the 
Chair will read over the recommendations, pro and con, the Board, 
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and can taken up. should have proper and careful con- Mr. Soper. 


sideration. 

this matter come the next session, 
Friday evening? 

two-thirds vote all the members present.’ That vote must 
taken this evening. Perhaps will take very little time; will 
just well read the recommendations the Board. 

(Read the report follows): 

Board Direction herewith presents the 
arguments for and against the appomtment such committee the 
Business Meeting the Annual Convention. 


ARGUMENTS FOR THE ADOPTION THE PROPOSED RESOLUTION. 


The resolution for the appointment special committee 
this Society, collect information and consider the propriety 
the adoption code ethics, and make such other recom- 
mendation the committee thinks proper. This does not commit 
the Society the adoption code ethics, but simply proposes 
the appointment committee this general subject. There 
should objection the appointment carefully selected 
committee consider the subject, and the members the Society 
will certainly have larger information and better position 
determine the propriety impropriety the adoption code 
ethics after the report such committee than without such 
report, the subject never having been carefully considered pre- 
sented Society matter. 

The difference opinion this general subject which 
evidently exists among engineers good reason for the appointment 
the proposed committee, that the subject may presented for 
further consideration and discussion clear and definite shape. 

There seems some question whether civil engi- 
neering may properly called profession. clear statement 
what the word means given the ‘Century Dictionary,’ which 
defines profession be: 

calling occupation which one professes understand 
and follow; vocation; specifically vocation which professed 
knowledge some department science learning used its 
practical application affairs others, either advising, guiding 
teaching them, serving their interest welfare the practice 
art founded it.” The same authority adds: ‘Formerly, 
theology, law and medicine were specifically known the professions 
but the applications science and learning are extended other 
departments affairs, other vocations also receive the name. The 
word implies professed attainments special knowledge. distin- 
guished from mere skill; practical dealing with affairs dis- 
tinguished from mere study investigation; and application 
such knowledge uses for others, vocation, distinguished 
from its pursuit for one’s own purposes. professions strictly 
called preliminary examination qualifications usually 
demanded law usage and license other official authority 
founded thereon required.’ 

definition seems very clearly apply the actual facts 
the practice civil engineering. Men who any right 
called civil engineers, and who have any right corporate mem- 
bers this Society, have vocation which professed 
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Mr. Soper. edge some department science learning used practical 


application the affairs others. the proposed committee finds. 
desirable would doubtless recommend some means carrying 
out enforcing regulations for such the relations engineers 
their clients and each other could all made subject 
rules. all events, desirable that the committee should study 
this subject and report the Society. 

Rules exist which govern the relations, each other and 
public, men following other professions vocations which 
there are associations the members such profession vocation 
some respect similar this Society. This applies, not only 
the old so-called professions, but other vocations. The dealers 
stocks are subject clear and definite rules, formulated and enforced 
through their exchanges. The produce are also subject 
rules through their exchanges, and this the case other vocations. 

will well toappoint committeeto consider whether the 
dignity civil engineering and the relations members them- 
selves and the public might not improved the application 
sentative body. 

seems fact that civil engineers permit themselves 
some few instances act ways which other professions 
vocations would generally considered improper and unprofessional 
acts. Such acts are contrary the rules etiquette which have 
become standard those professions. The appointment com- 
mittee see whether this can any way remedied regards civil 
engineers desirable. 

The lack rules which departures from the proper line 
and professional line conduct can judged affords excuses for 
unprofessional conduct when such conduct based upon ignorance 
of, indifference to, professional morals. The adoption rules 
and principles governing the relations engineers each other 
and their clients would restrain the unprincipled and guide the 
ignorant. 

The fact that many engineers are engaged salaried positions 
should argument favor of, rather than against, the appoint- 
ment committee consider the possibility code which would 
add the dignity the profession. Those who require the services 
engineers are apt base their appreciation and estimate the value 
those services upon the standing which the engineer himself takes. 
inconsistent with the function this Society depreciate 
engineering. Itis its duty endeavor elevate every relation, 
and the appointment the proposed committee will step this 
direction. 

ARGUMENTS AGAINST. 


held that one may just well assert that the other great 
professions are great spite their codes because them. 
Neither assertion can proved. seems fact, however, that 
the lawyers have formal code. Their rules conduct are partly 
matters tradition and partly interpretation and construction, 
various authoritative bodies, and form valuable mass professional 
ethics, but they have not been codified and adopted the great Bar 
associations the United States. 

Furthermore, one the most important medical societies the 
United States, the Medical Society the State New York, has voted 
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‘to abandon its code ethics. The fundamental reason for this Mr. Soper, 


action summed these words the president that society: 
would comport more with the dignity the medical profession, 
and would enhance the respect which held the general pub- 
lic, all specific rules ethical conduct were elided from the by-laws 
the State Medical Society, and the regulation such matters 
were hereafter left the judgment individual practitioners 
enced the well-known consensus professional opinion and 
local custom.” 

believed that the architects also are without formulated 
and accepted code ethics. see that the professions are either 
without codes are beginning abandon them. The rules govern- 
ing the transactions the stock and produce exchanges are not 
analogous what understood code professional ethics; they 
provide simply for the carrying out specific contracts, many 
which are not enforcible law, but the carrying out which vital 
the existence the business the exchanges. 

held that itis impossible frame code ethics that would 
cover all cases. Such code would too complicated and minute 
successfully administered. The code, therefore, must merely 
statement general principles; but such statements have been made 
moral teachers ever since society began, and the general princi- 
ples which govern human conduct are sufficiently well formulated 
already. 

strict code would restrain those who need restraint, but 
would not regarded the unprincipled further than their own 
interests dictated. would happen sometimes, perhaps often, that 
engineer would deterred from doing his duty his client 
himself timid obedience the code, that would make the 
code excuse for not doing disagreeable things which reflected upon 
the honor capacity other engineers. 

held that specific cases violation the traditions and 
spirit the profession should treated individually, each its 
merits, and that this can done, far the American Society 
Civil Engineers concerned, presenting the case the Board 
Direction, that special body committee can created the 
Society perform this special function. 


Board Direction recommends the Society that 
such committee appointed. 

order the Board. 

subject now before you for discussion; 
what shall done? 

matter, the resolution that special committee appointed was pre- 
sented atthe Annual Meeting the Society January. also under- 
stand that this business meeting has power act upon that 
resolution, that such committee can only appointed, that such 
resolution can only adopted, the result letter ballot sent out 
allthe members the Society, and that the question really before 
this meeting whether such letter ballot should issued not. 
Isthat the question? 
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Chair will read the clause the Constitu- 
tion again, for the information the members. 

‘The Board Direction shall,’ etc.) 

gentleman will see that the business the hands this 
meeting and must disposed of, under the Constitution. 

think correct, then, the idea that the 
whole question before this meeting is, shall the letter ballot issued? 

Past President, Am. Soc. only motion 
that proper offered, under the Constitution, motion from 
some corporate member present that such letter ballot shall issued. 
there such motion made, the matter rests just where now; 
there such motion made, under the Constitution, the question then 
comes before the Society this meeting, and individual arguments 
can heard for and against it, and then vote upon the question 
must find two-thirds the corporate members present the affirma- 
tive before such action can taken. only somebody here will 
make the motion. 

statement perfectly correct and 
accord with what the Chair stated. 

move that the sense this meeting that 
letter ballot shall issued. (Seconded.) 

The moved and seconded that the sense 
this meeting ballot shall issued the subject; the 
matter now before the members for discussion. 

all members the Society, don’t think that meeting like 
this should vote this motion down; would better have all the 
members vote upon this question. 

Jr., Assoc. Am. Soc. E.—Mr. Chairman, 
the arguments against are directed simply against the propriety 
code ethics, not the appointment committee. The first argu- 
ment favor the resolution points out that all that asked the 
appointment the committee. The arguments against seem 
directed against the adoption code, not the appointment 
committee. 

appointment committee there were objection the work the 
committee was todo. Are there any further remarks offered 
the motion? 

express hope that the Society will not take any steps looking 
legislation this kind. that the conduct members the 
Society can fairly left their intelligence and their intention 
right, and not think that should put the leading strings 
legislation this Society that matter. the arguments 
the negative this question are sound, and hope that steps will 
taken inaugurate hard and fast code ethics such seems 
contemplated the proposition. 

would add but one word what has already been 
said upon the subject. appears that these codes ethics, 
which hear much and see little—if you inquire you can 
scarcely find written code ethics, not see other associa- 
tions—that code ethics must governed and formulated upon 
the good sense, good breeding and general comity man man. 
Now, has been stated this argument, such government will 
obtain—it has obtained and will obtain—among men experience 
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the profession, men trained, men who are educated; and when, Mr. Soper. 


here and there, you will find exception, some erratic course will 
taken, will much easier regulate that within the Society 
extreme case arise, than refer book. Ten one there will 
case provided the book, and then you have back the 
Society the end. 

The only objection the appointment committee consider 
such question that dangerous the Society present the 
committee such argument and stir matter within the Society 
which, best, can good the Society and which may result 
injury. have noidea myself that evenif such committee appointed 
and discuss the subject, and letter ballot issued, have idea 
that the Society would deliberately adopt such the view 
that hold, and that think great many hold, correct, then for 
the Society adopt such thing would dangerous; great 
deal better that not adopted and not considered. 

ing this country, have been called upon, not only perform regu 
lar duties, but have very often been consult, alone 
with others, matters importance; have therefore had great 
many experiences various kinds. have found case and 
the case others that great many occasions arose which the 
conduct was questioned. have known such cases 
where there was not the slightest reason for it. Those questions will 
arise, especially the relations engineers and contractors; 
know how much antagonism may arise. have been member the 
Board great many times. have seen cases where the reception 
candidate into the Society has been fought means fair and unfair. 
Sitting the Board, have seen our Secretary presenting the Board 
stacks letters against the reception members simply because they 
have done certain things. Nine times out ten have found that 
such statements were made interested parties who had axe 
grind, who were taking their revenge upon somebody. seems 
that submit case like this code ethics, many cases 
the book will say nothing. have duties perform, and suppose 
great many try perform them well can. seems 
to-me that cases that kind man must fearlessly follow the line 
duty believes has follow and let him stand fall 
it. may happen long while that aman may suffer unjustly, 
but cases out 100 the man who worthy, even though has 
been attacked, will the end triumph because good man. 

very proud our profession. know one thing ex- 
perience public works, and this: action has passed 
certain authorities outside engineering, find that there must 
the signature this one and that one before action can taken; 
while engineers generally put our signatures very large sums, 
and means simply that the money will paid without question. 
Consequently, why should submit engineers who have such high 
standing the community rules which will simply narrow the 
limits within which are working. believe injustice; 
believe injury our profession try bring within such 
limits this resolution contemplates. 

professions the law, theology, medicine, have been 
mentioned. The gentlemen who belong these professions, before 
they can practice, have accepted certain authorities. 
are not the line these conditions; have great many 
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worthy men who have simply put their shingles out, and, many 
cases, have made success it. Our profession cannot compared 
other professions. far Iam concerned, believe that this 
resolution one that likely disturb the even tenor our 
ways, and emphatically say that ought not consider the idea 
having committee appointed for the purpose mentioned. (Question 
for.) 

—Corporate members only can vote. Understand, 
the question is, shall letter ballot shall not? vote 
the affirmative means that the Board shall ask the Society vote 
the appointment committee. vote the negative means 
that the whole matter dropped here the Convention. Those 
favor the issue letter ballot will please rise their feet. (11 
arose. 

All opposed will please rise their feet. (54 arose.) 
Eleven the affirmative; the negative; the motion 
ost.” 


societies and the technical press the propriety code 
ethics govern and guide the members our profession 
taken evidence desire ennoble the calling the engineer. 
recognition the fact that engineers, this country least, 
are not yet accorded the position which they are entitled the 
importance their work and the conspicuous part they have taken 
the development the natural resources our country. There 
are, however, some signs progress this direction. 

None the so-called learned professions sointimately connected 
with the material progress our country that engineering. 
The engineer has always been the advance guard civilization the 
development our western empire, and, largely through his instru- 
mentality, marvelous change has been wrought few decades, 
which would, ordinarily, the work centuries. 

the older and more settled portions the country his work 
equally important, providing ample means transportation 
land and water, many ways contributing the comfort and 
safety the people who live our great cities. 

Yet, the face all this, the profession not held that high 
public esteem which itis justly entitled. due, great 
measure, the fact that the public not familiar should 
with the functions the engineer, whose individuality more 
less overshadowed the great corporation which employs him. 

The education the public the proper appreciation the 
services the engineer necessary, before any great improvement 
his status can hoped for. can never come through the estab- 
lishment any possible code ethics. opportunity should 
neglected which will serve bring the engineer and the public 
better understanding one another. The engineer, his part, 
should cultivate the acquaintance men other walks life. 
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Much can done great expositions, bringing the general 
public into contact with the work which the engineer has wrought 


and which emphasizes his science, ingenuity and skill. 


Heretofore, engineering work expositions has been somewhat 
being mixed with transportation and other related 
matters which indeed are closely akin it. 

the coming exposition St. Louis, civil, military and architect- 
ural engineering and engineering pertaining public works, will 
housed together the Liberal Arts Palace. 

the interests the profession, well that the exposition, 
and through your aid, the speaker hopes for the several 
groups devoted engineering the best examples what the engi- 
neer has wrought all parts the world. With the co-operation 
the engineering profession, which should readily accorded, there 
will gathered the coming exposition display which will 


the profession, and which will impress the layman with the 


dignity and importance our calling. Every engineer can some- 


toward the realization this much-desired result. 


The speaker will very glad each member will take this 
personal matter, and arrange offer models, plans, drawings and 
photographs some his important work. would also well 
any important engineering works which would 
interesting and novel exhibits. 

Harrop, Past-President, Am. Soc. E.—The 
speaker has but little add this discussion beyond the expres- 
sion great pleasure hearing that part the Annual Address 
devoted the subject, and entire concurrence the views ex- 
pressed the President and the Committee Regulating the 
Practice Engineering. 

Effective means already exist which any desirable improvement 
the relations civil engineers each other and the public 
can accomplished. The principles professional ethics should 


explained and impressed engineering schools, and full and clear 


discussion them should form part the Transactions Engineers’ 
Societies. 


this way unwritten law will prevail, with all the authority, 


and more completeness and flexibility than can given written 


code. 


Mr. Ockerson. 


Mr. Harrod. 


James Crozs, Past-President, Am. Soc. E.—To the first Mr. Croes. 


question propounded, ‘‘Should Engineering Practice regulated 
code ethics,” affirmative answer must given. business, 
trade profession can successfully carried any community 
except accordance with the ethical standards which prevail that 
community. Such standards have varied, different stages the 
world’s progress, and among different nations, mainly accordance 
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with the different religious concepts which have prevailed certain 
periods and among certain communities. Among what consider the 
civilized nations the present day, the standard ethics is, has 
been well said, embodied the Ten Commandments the Mosaic 
Dispensation and the Golden Rule the Christian Dispensation. 
The application these fundamental principles special cases, and 
the interpretation them, are matters tradition, experience, equity 
and jurisprudence. 

The second question propounded is: How can sucha code formu- 
lated and established? The answer this must that, under existing 
the framing written law action applicable 
civil engineers alone, impracticable. 

The formulation code rules which would applicable 
all cases which doubt might arise the mind practitioner 
civil engineering what was the proper course for him 
pursue, would involve the consideration and adjudication almost 
every conceivable case conscience.” Supposing, however, only 
few general principles enunciated, those principles would have 
accepted the persons for whose guidance they were in- 
tended, and obligation entered into such persons that they would 
liable some kind penalty case their infringement. 
This would require the establishment court arbitration adju- 
dication. Any attempt establish such code and such court, 
society association representing only small proportion the 


the multifarious occupations embraced the gen- 


eral title Civil Engineering, could only result ridicule and 
failure. 

Irrespective the outsiders composing the great mass the 
professior, very questionable whether unanimity could 
secured the organization undertaking frame code. Our own 
efforts frame Constitution adapted our needs furnish in- 
structive lesson this respect. For years not general meeting has 
been held which changes modifications explanatory addi- 
tions our fundamental law have not been strenuously demanded 
some one who was dissatisfied with could not comprehend 
clause the Constitution. How much greater confu- 
sion ideas might expected ethical and abstract questions were 
issue! 

But, while the promulgation formal code ethics for the 
Civil Engineer not practicable desirable, there doubtless 
need and demand for public setting forth some the ele- 
mentary principles which have come recognized engineers 
experience the combined management materials and men 
fundamental, but which the young practitioner, who, fresh from his col- 
lege halls, attempts grapple with practical problems design, con- 
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struction and management, has familiarity with, and which the Mr. Croes 


ordinary man business, unfamiliar with professional ethics, has 
little conception. The young engineer can only imbibe loyalty 
those principles association with older members the profes- 
sion, and, lacking the opportunity and too frequently the desire for 
such prolonged association, apt astray and commit some 
solecism morals, through ignorance rather than viciousness. 
would advantage, therefore, some civil engineer acknowl- 
edged experience and standing would write brief compendium 
engineering ethics, from his point view, and have published 
standard bookseller. would promote discussion and lead 
much good. But, has before been said, any effort give 
such publication the status established law morals would 
absurd. 

book this kind might also serve the purpose deterring 
clients from making professional men propositions which may 
considered either silly criminal, according the point view. 
There would have laid down some rules rudimentary 
first glance seem absurd. The principle, for instance, that 
can serve two masters, seems self-evident anyone who has 
been trained the doctrines the Talmud the Bible, not 
need enforcement. And yet only time ago seaboard city, 
where new administration, pledged economy, had been installed 
and had reduced the compensation all its professional advisers, 
number persons, not connected with the government, and desirous 
having their ideas the administration important depart- 
ment carried out, combined offer pay, professional ad- 
viser whom they selected, additional salary equal that which 
the city would pay him, condition his appointment the 
position. other words, they proposed that this city official should 
have two masters; one, the city whose interests was supposed 
serve, the other, half-master, with responsibility the tax- 
payers anyone else except themselves, but whose interests 
would compelled serve lose his salary. And yet this 
extraordinary proposition, based apparently kind electro- 
motive idea having one machine and two power-houses dif- 
ferent places and under separate control, was made good faith 
men who could not see that was scandalous and abhorrent 
all persons who had correct ideas regarding professional duties 
and responsibility, and that, moreover, the same rule might car- 
ried out with regard any other Association, Club, Hall, which 
might willing put the have city department run 
wanted it. 

rudimentary treatise ethics might then good thing 
have, but not formal declaration this Society what civil 
engineer ought ought not do, be, suffer. 


i 

| 
| 

4 
4 
q 
AY 
4 


Mr. Dalrymple. 


Mr. Darrach. 


616 DISCUSSION CODE ETHICS. [Papers. 


Assoc. Am. Soc. E.—The speaker hardly 
understands whether proposed create engineering trust 
engineering labor union, but seems him that either proposition 
would beneath the dignity the profession. Ifa code rules 
established, would certainly necessary create least some 
sort court administer and interpret those rules, which 
thought undesirable and impractical. 

The speaker begs suggest that, such code adopted, 
the best that could formulated would the Ten Commandments, 
with the addition that other biblical proposition, unto others 
you would have them unto you. 


ethics may expressed briefly three words, known, supposed 
known, and acknowledged, any and everyone entitled mem- 
bership the various grades this Society. Unfortunately, the 
speaker’s experience, and probably that many other members 
this Society, ignorance these words alone raises the question 
issue; and, that the speaker may not misunderstood, might 
well make reference where this rule may found. 

ancient compendium, which, some singular fortuity, has 
been reproduced manuscript and the press for nearly 3000 years, 
and supposed general circulation, one the earliest 
writers, who, the speaker’s memory serves him right, was born 
Egypt, enunciated the general principles. incidental reference, 
the speaker thinks unnecessary make more specific mention. 

words, make the punishment fit the crime, or, probably might 
more aptly stated, make the reward fit the merit. would seem 
the speaker that the first duty member this Society, regardless 
his experience and scientific attainments, gentleman, with 
that regard for each other member the Society, least, that 
would expect awarded himself. Unfortunately, this condition does 
not prevail. The speaker has known cases where members this 
Society have work from their fellow-members, have spoken 
disparaging terms both their business and scientific attainments, 
and, fact, have done all that they possibly could degrade the 
profession into trade. 

There was time when Member the American Society 
Civil Engineers meant more than does to-day. the speaker’s 
experience, this, certain extent, due the present method 
elections, the practical exclusion the blackball. The speaker 
remembers some years ago, and thinks was about the time the 
first St. Louis meeting, that certain person received some seven 
eight blackballs. great hue and cry was raised conspiracy 
had been raised against the individual question. The speaker cast 


Papers. DISCUSSION CODE ETHICS. 617 


one those blackballs, and used influence. whatever the casting Mr. Darrach. 


the others. The candidate under discussion had been given posi- 
tion the speaker, certain extent out charity. The aforesaid 
candidate had hardly been warm his position when, like Ephraim, 
waxed fat and kicked.” The chief engineer, whose principal 
assistant the speaker happened be, apprised him one day the 
fact that the speaker’s protégé was earnestly endeavoring obtain the 
speaker’s position, without even having the courtesy mentioning the 
matter him. 

doubt many our members could recite parallel instances, and 
heinous offence, which the present laws the Society practically 
require, before excluded from the privilege membership; but 
are the situation and must enact certain laws bring attention 
the various members who are not familiar with the ancient book 
which the speaker has referred. 


Am. Soc. (by letter).—The fact that Hilden- 


the question establishing code ethics for practicing engineers 
discussed itself indication that past experience must 
have shown that the conduct some members the profession has 
not always been what should. This not surprising, because 
human nature the same everywhere and all times; knowledge 
and mechanical skill not necessarily exclude selfishness and 
injustice, which are found all kinds business and every station 
life. were possible eradicate from human society the two 
evils selfishness and injustice printed code would 
our duty adopt one, without minute’s delay. Such code 
could short and very simple; could comprised single 
sentence, like this: ‘‘Act asa gentleman, every respect, all 
occasions; just and generous your brothers the profession, 
and not hesitate take the full responsibility forall 
These maxims, course, are not new; they have always existed 
unwritten laws; they fit every profession and vocation, and they 
were inherent all men and had always been fulfilled, would 
fulfilled, special code ethics for engineers would necessary. 
Unfortunately, there such perfection, and men have always 
existed who either lack the natural capacity making fine dis- 
tinction between right and wrong, whose better judgment and 
better sentiments are darkened selfishness. The writer fears that 
code ethics would rectify the evils done such men, because, 
not their nature act justly and generously, amount 
printed regulations will able change their character. Moreover, 
would almost impossible enumerate and define beforehand 
special paragraphs the hundred and more varieties forms 
injustice. Certain actions may justified one case and con- 
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demnable another. might happen that moral professional 
injustice might done, one that not defined some paragraph 
the code, and the transgressor, though guilty, would have 
acquitted for not having violated the printed regulations the code 
ethics. ethics meant the doctrine moral duties, and not 
mere code etiquette superficial outside forms conduct 
certain occasions. 

While the writer thinks that might desirable establish 
some simple forms etiquette, not absolutely necessary rules, but 
advice for convenient guidance, the novice the profession, 
believes decidedly that code ethics for regulating engineering 
practice not only useless, but, inasmuch can never com- 
plete, will more harm than good. The true ethics are, should 
be, implanted every man; but, outside that, the writer 
believes letting everybody exercise the broadest sense his full 
liberty, and not hampered with regulations, long does not 
interfere with the rights another. 

For determining whether any rights have been infringed, and for 
rectifying any wrongs done, the writer would propose, place 
code ethics, the establishment court justice part this 
Society. How arrange the details such court justice 
matter discussed afterward, but, order accomplish the 
desired ends, the court ought permanent; that is, ought 
constitute special part committee this Society, having nothing 
else but examine and judge upon the disagreements ethics 
among the members the profession. The principal quality this 
court, course, should its impartiality. Every member the 
Society, whether chief engineer department only humble 
draughtsman, should equal before the court, and have the right 
present his real supposed grievances. The court would examine 
these and give verdict accordingly. 

the profession who suffers injustice kind which does not come 
under the regular civil laws. mention only one instance: bap- 
pens, not infrequently, that engineer deprived the credit due 
him for his work, consequence certain publications, which, 
knowingly unknowingly, the author attributes the merit another 
person who does not deserve it. What can one such case? 
Should write the papers, publish another book the same 
subject, merely for contradicting certain statement? rule, 
this impractical, and also inefficient; but let the matter brought 
before court justice engineers, who will make official report, 
the profession, the true state affairs, and who has the power 
mete out punishment reprimanding the transgressor, or, severe 
cases, his eviction from the Society. would give general satis- 
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faction, and would more toward establishing true code ethics Mr. Hilden- 
among engineers than specifying and printing number arbitrary 
self-evident rules. 

The writer does not imagine that such court would eradicate all 
injustice among members the profession, little the ordinary 
courts are able abolish transgressions against the civil laws, but 
believes would have wholesome effect reducing the violations 
ethics, and rectifying, great extent, the evils arising from 
such violations. This Society large and powerful enough make 
its court justice generally respected. 

The object this discussion proves that the need for rectifying 
bettering the ethics the engineering profession has been felt, 
and the writer believes that such need cannot better more 
efficaciously supplied than body truth-loving men known as: 
The Court Justice the American Society Civil 
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PROPOSED NEW TYPE MASONRY DAM. 


Discussion.* 


Mr. Parsons. Parsons, Am. (by letter).—The dam de- 
the author practically dam uniform section 
reinforced buttresses built against the down-stream face. This 
principle not new, many engineers have attempted perfect 
such designs, when planning large masonry dams, order save 
yardage. far the writer aware, such buttress dam large 
proportions has been constructed, the plans have lacked the mass 
required for stability, have indicated excessive toe pressures. How- 
ever, exception might made some curved dams (such Bear 
Valley) which the abutting hillsides have replaced the artificial 
buttresses proposed the author. 

order secure stability against sliding and overturning 
forces, the important point have mass, rather than little mass 
mathematically placed. The forces acting against dam are not 
scientifically determinable, and, therefore, their real action still 
unknown. 

The usual assumption that the masonry mass solid without 
elasticity, else solid with uniform elasticity. 


*This discussion (of the paper George Dillman, Am. Soc. E., printed 
Proceedings for April, 1902), printed Proceedings order that the views ex- 
pressed may brought before all members the Society for further discussion. 


Communications this subject received prior September 26th, 1902, will pub- 
lished subsequently. 
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With dams uniform profile, therefore, care taken not trans- Mr. Parsons. 
gress these assumptions, which are known only approximate. 
Such dams are calculated their sections, each section being strong 
enough, per se, withstand the pressures and not require any assist- 
ance from the adjacent sections. 

The author appears have altered these so-called standard 
assumptions enlarging their scope point which may may 
not true. Thus, figures the weight the dam between centers 
buttresses, and assumes that the weight will act through the cen- 
ter gravity the mass. The question arises, therefore, can the 
weight considered acting thus; will not the weight the 
buttresses alone left resist the total water pressure? This water 
pressure will surely come back through the buttresses account 
the arched form, but the writer doubts much resisting weight will 
available, outside that the masonry, along near the axis 
each buttress. 

The cost such buttressed dam would probably exceed that 
dam having uniform section, account the increased face 
work. 

Am. Soc. E.—The idea constructing Mr. Wegmann. 
dam having number piers joined vertical arches not new. 
This plan naturally suggests itself for saving masonry. The Belu- 
bula Dam,* constructed South Wales about 1898, was built this 
manner. This dam length 431 ft. and maximum height 
ft. above the foundation. The lower part the dam formed 
solid wall concrete, ft. high the lowest part the valley. 
top this wall six brick buttresses are built, ft. from center 
center. The piers are joined five elliptical arches brickwork, 
ft. thick the bottom and ft. ins. thick the top. The arches 
are inclined down stream 60° from vertical plane, and form the upper 
ft. the dam. 

connection with the power plant the Pioneer Electric Power 
Company, Ogden, Utah, concrete dam 100 ft. high, consisting 
number piers joined arches, was proposed. The design this 
dam has been fully Henry Goldmark, Am. Soc. 
The dam was consist piers, placed ft. from center 
center, and joined cylindrical arches concrete, ft. thick 
the bottom and ft. thick the top. The up-stream faces 
the piers, and, consequently, the arches, were inclined down 
stream. roadway ft. wide was constructed top the 
piers, and supported arches built between the piers. order 
insure water-tightness, the up-stream face the dam was 
covered with steel plates. According the bids received, 


Engineering News, September 8th, 1898. 
Transactions, Am. Soc. E., vol. xxxviii, 293. 


3 
t 
: 


Mr. Wegmann. 


622 DISCUSSION NEW TYPE DAM. 


this form dam was found from 15% cheaper than 
ordinary dam uniform section. The Ogden Dam has not yet been 
built. 

About year ago, the speaker was engaged design dam 160 ft. 
high, which was consist piers joined vertical arches. found 
that could not improve much the design for the Ogden dam, 
far went, viz., for height 100 ft., and had only make calcu- 
lations for additional ft. height. 

French engineer has proposed build dam straight 
wall, having comparatively weak section, and reinforce 
buttresses placed regular intervals. Some economy con- 
struction might possibly effected this manner. The speaker 
does not know any dam which has been originally built accord- 
ing this plan, but the Gros Bois Dam, built France 1830 
1838, was reinforced 1842 the construction nine counterforts, 
deflected several centimeters when subjected the full water 
pressure. This dam had length ft. and maximum height 
ft. 

The new type dam proposed Mr. Dillman differs from the 
arched dams mentioned only substituting between the piers 
parabolic arches for the ordinary cylindrical arches. The for- 
mulas which Mr. Dillman has evolved for his type dam are 
exceedingly simple, but Mr. Dillman’s type not the most eco- 
nomical its class. Applying his type the proposed Ogden dam, 
which was 100 ft. high and have the piers ft. from center 
center, and comparing with the design made for the Ogden dam, 
and, also, with dam having uniform cross-section, the result 
follows: 


This shows that, far strength concerned, considerable 
saving masonry could doubtless effected building dam 
piers and arches. 

There is, however, another consideration besides stability, viz., the 
prevention leakage. the case high dam, even when its base 
100 ft. more thickness, some sweating leakage will generally 
occur. How, then, could the thin face masonry proposed the au- 
thor, which was have only the thickness one-tenth the height, 
made water-tight? Ordinary masonry would not suffice for this purpose. 
Steel plates asphalt might used, but would add the expense 
the construction. 

While steel plates would make tight face, there would some 
difficulty connecting them the bottom and sides the valley 
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that water could not pass around the steel facing. The speaker had Mr. Wegmann. 


thought using facing asphalt for dam 160 ft. high, which was 
consist piers and arches. The trouble with asphalt, however, 
that plastic. could not used for vertical face. Experts 
asphalt had advised the speaker give the dam big slope 
stream (which was contrary the usual design), and imbed the 
asphalt between two masonry. The objection introducing 
dam asphalt steel plates certain distance from the up-stream 
face that breaks the continuity the masonry and makes the 
calculations the distribution the pressure very uncertain. 

The author used the ordinary formulas for the distribution 
pressure, which assume either uniform vary uniformly, 
according the position the line pressure. the width the 
piers the proposed new type diminished toward the down-stream 
face, the author assumed the pressures increase from what they 
would for ordinary uniform dam, proportion the width 
the piers diminished. The formulas applied for calculating the dis- 
tribution pressure ordinary masonry dam are based the 
assumption that the dam perfectly rigid. While this assumption, 
course, far from being exact, exaggerates, all probability, the 
pressures near the faces the dam where the masonry weakest, 
and, therefore, errs the direction safety. When these formulas, 
however, are applied piers like those proposed the author, sub- 
jected not only the water pressure and their own weight, but, 
also, arch strains, and having bases width down 
stream, there great deal uncertainty the results obtained. 
The more eccentric the lines pressure, the less likelihood the 
usual formulas for the maximum pressure being applic- 
able the case. 

The author states that did not see the necessity limiting the 
lines pressure the center third the profile, restriction usually 
made the designs dams since Professor Rankine drew attention 
this matter his valuable report* ‘‘The Design and Construc- 
tion Masonry Dams.” 

According the laws uniformly varying stress, upon which 
the formulas for the distribution pressure dam are based, 
tension would occur the face further from the line pressure, 
whenever the latter fell outside the center third the profile. 
While may seem little difficult understand how tension could 
eccentric line pressure, which would tend tilt the dam, causing 
great pressure near one face and tendency open the other. 

regards the question practical construction, Mr. Dillman’s 
type dam would rather troublesome execute, especially the 
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Mr. Wegmann. down-stream face were made cut stone, the parabolas form- 
ing this face are continually changing according the height the 
dam. Cylindrical arches would more easily built. 

Mr. Dillman has stated that more intricate mathematics would 
involved the up-stream face his new type dam were battered 
instead vertical. That might the case the weight water 
resting the up-stream face were not considered the calculations. 
This omission might safely made the up-stream face were steep, 
the error involved would trifling, and the direction safety. 
the up-stream face, however, had considerable batter, and was 
similar, for instance, that assumed for the design for the Ogden 
Dam, the weight the water resting this face, and its moment, have 
included the calculations, and, doubtiess, would make the 
formulas for determining the cross-section the dam more compli- 
cated. 

some good method were discovered for making thin wall 
masonry practically water-tight under considerable pressure, dams 
consisting piers joined vertical arches would likely con- 
structed the future, with view saving expense. our present 
state knowledge, however, the design such structures would 
have based upon the results obtained actual construction, low 
dams being built first, and others greater height when the lower 
dams had stood successfully for some years. 


Mr. Am. Soc. E.—A dam the design pro- 
posed the author worthy careful study, and such study would 
lead better realization the essential factors which enter into 
the construction dams. There are one two details this design 
which seem very favorable. The leakage through the dam could 
under inspection, and controlled that exactly what was occurring 
any time would known. only very thin front, and 
that can always inspected, would known whether there was 
anything going which required repairing taking care of, and 
would seem that this matter which ought known about any 
dam, rather than know hardly anything about it, the so-called 
gravity type. 

There should not any more difficulty making dam tight with 
masonry few feet thick, say ft., under 100 ft. head, proposed 
the author, than there would making tight the masonry 
were ft. thick; fact, would probably easier make 
the thin wall tight than the thick one. 

The speaker’s experience has been that, where there thin sheet 
masonry, great deal more attention can paid the detail its 
construction, and great deal richer proportion cement used with 
the concrete masonry without incurring prohibitive costs con- 
struction. this way would possible get very much higher 
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standard construction than ordinarily obtained when large, mr. Fuller. 


thick masonry dam built. 

The speaker the opinion that there will not very much 
difference the cost construction either case; that is, the cost 
would put into masonry better quality. 

The discussion has apparently turned the fact that such dam 
would cut-stone masonry, and therefore very expensive con- 
struct, owing the large amount face work. these days 
hardly probable that any such dam would built; would probably 
built concrete, which seems the favorable construction 
material present, and would not cost much more per unit make 
thin section such material than very heavy one. 

About three years ago the speaker had occasion design dam 
hold about ft. water, and made three different designs. One 
was gravity section, concrete; another was section somewhat 
similar that proposed the author, with the exception that had 
two faces and the interior was hollow, the idea being that man could 
pass through the interior the dam and inspect all times, and any 
seepage through the material would instantly located. order 
get stability for such design, was necessary either make very 
wide base put iron, and this design iron was used take 
the additional stresses instead using wide base. Another design 
considered the dam merely iron cantilever truss, entirely sur- 
rounded with and with apron concrete front held 
this truss, thus being very similar design that proposed 
the author. Bids were received all three these designs, and the 


gravity section was very much the cheapest the three, and therefore 
was adopted and built. 
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DECEASED MEMBERS. 


will reproduced the Volumes Transactions. Any informa- 
tion which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publicatior. 


THOMAS LAIDLAW RAYMOND, Am. Soe. E.* 


1901. 


Thomas Laidlaw Raymond was born New Orleans, Louisiana, 
May 22d, 1853, and received his preliminary education the 
schools that city. 1870 entered the University Virginia, 
from which was graduated 1874, with the degrees Civil and 
Mechanical Engineer and Bachelor Science. 

From January until October, 1875, was draftsman the office 
the City Surveyor New Orleans. From October, 1875, until 
July, 1876, taught mathematics the Preot School, after which 
became bookkeeper and cashier for the firm Elkin and 
Company. 

May, 1879, Mr. Raymond entered the service the Govern- 
ment, Assistant Engineer, and, during the succeeding nine 
years, was stationed, successively, South Pass, Sabine and Blue 
Buck Passes, Sanibel Island, Bayou Lafourche, Bayou Courtablau, 
and other points the Gulf Coast. 

From August, 1888, until December, 1896, was connected with 
the Board State Engineers Louisiana, Chief Draftsman. 
December, 1896, was chosen Principal Assistant Engineer the 
Drainage Commission New Orleans, which position filled until 
his death. 

the request the Sewerage and Water Board New Orleans, 
Mr. Raymond served member their Advisory Council Engi- 
neers. His interest this work and the public welfare was 


that, view legal doubt concerning his right payment, 


these services were rendered gratuitously. The duties these several 
positions were discharged with ability and fidelity which won for 
him the esteem his employers and associates. 

Mr. Raymond’s success engineer was due partly special 
fitness for such work, partly close observation and application, and 
largely high standard personal and professional duty. Com- 


with this equipment had good heart and generous 


manner, which secured the warm regard all who had the privilege 


Memoir prepared the Secretary from papers file the House the Society, 
and from Memoir prepared Committee the Louisiana Engineering Society and 
the Journal the Association Engineering Societies, Vol. xxviii, 
page 


| 
| 


MEMOIR CHRISTOPHER CHAMPLIN WAITE. 627 


serving with him. associates will all join recognition 
his ability engineer and his value citizen and friend. 

was married 1889, and leaves widow, son and two 
daughters. was active organizing the Louisiana Engineering 
Society, and served its second President, 1897. His interest 
that society continued until his death. 


Mr. Raymond was elected Member the American Society 
Civil Engineers October 6th, 1897. 


CHRISTOPHER CHAMPLIN WAITE, Am. Soe. E.* 
Diep 1896. 


Christopher Champlin Waite was born Maumee City, Lucas 
County, Ohio, September 24th, 1843. wasason Morrison 
Remick Waite, late Chief Justice the Supreme Court the United 
States, and Amelia (Champlin) Waite. inherited sturdy strength 
character which served him well long period private and 
public usefulness. 

entered the Rensselaer Polytechnic Institute 1860, and was 
graduated 1864. His first engineering employment was the 
Coxsackie Railroad, 1865 and 1866. During the next two years 
was engaged the Croton Aqueduct for New York City. 1868 
became Chief Engineer the Columbus and Toledo Railroad, and 
Chief Engineer and Superintendent the Cincinnati.and Muskingum 
Valley Railroad. 1889 became President the Columbus, 
Hocking Valley and Toledo Railroad, and, under his administration, 
spite strikes and financial embarrassments from other sources, 
property which had met with many reverses was converted into 
paying investment. was thoroughly conversant with all the details 
the operation the road, and, while exacted obedience 
rigid discipline, there was bond fellowship between the president 
and the subordinate. 

Mr. Waite was married Lillie Guthrie, daughter Julius 
Guthrie, Zanesville, Ohio, October 22d, 1868, and survived 
his widow and two children, Harry and Ellison. 

Mr. Waite was interested the public affairs the communities 
which lived, and was one time Vice-President the Cincinnati 
Chamber Commerce. 

was prominent charitable work, served Trustee the 
Children’s Hospital, and President the Board Trustees the 


Memoir prepared the Secretary from information furnished Waite, 
Esq., and from papers file. 
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Ohio State Epileptic Hospital, Gallipolis, the organization and 
management which was deeply interested. 

collection statuary and paintings. 

Mr. Waite was elected Member the American Society Civil 
Engineers March 1880. 


REGINALD McKEAN, Am. Soe. E.* 


Diep 1901. 


Reginald McKean was Irish parentage, and was born Liver- 
pool, England, September 2d, 1867. came the United 
States 1871. 

was educated the schools St. Louis, Missouri, 
supplementing his training there various courses with specialists 
mathematics, chemistry, from time time, circumstances 
permitted. 

After few years spent office work, failing health admonished 
him that more active life was necessity, and, 1884, secured 
minor position with the Mississippi River Commission, engaged 
dredging near St. Louis. short time afterward secured employ- 
ment the engineering department the St. Louis and San Fran- 
cisco Railroad Company. From that time until the fall 1896 
was engaged constantly railroad work, occupying various positions 
increasing responsibility, and gained wide experience both 
maintenance and construction work, his field labor being prin- 
cipally Missouri, Arkansas and Indian Territory, and with the St. 
Louis and San Francisco and the Missouri Pacific Companies. 

left the United States December, 1896, and spent four years 
the Transvaal, South Africa, where was the employ the 
French Rand Gold Mining Company, Limited, Assistant the 
Chief Engineer, having charge the construction new work. 
was held highest esteem the management this property, and, 
when war came on, and the officials, who were mostly Englishmen, 
were compelled leave the country, was left entire charge 
the property, position great responsibility, anxiety and annoy- 
ance, and requiring much patience and tact. the latter part 1900 
beeame possible for limited number the officials return 
the mines the Transvaal, and Mr. McKean was granted much- 
needed leave absence, until such time was possible for the 
mines resume operations. left there December Ist, 1900, 
and arrived his home Cincinnati, Ohio, Christmas. 
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Shortly after his return the United States, there being 
prospect early termination the war South Africa, 
accepted position Office Engineer the Construction Depart- 
ment the St. Louis and San Francisco Railroad Company, with 
headquarters Sherman, Texas. 

June 26th, 1901, Mr. McKean was married Miss Mary Cecilia 
Denis, Bond Hill, Ohio, and they once took their residence 
Sherman. 

died October 15th, 1901, result attack appen- 
dicitis. 

distinguishing feature all Mr. McKean’s work was con- 
scientious thoroughness and absolute fidelity the best interests 
his employers. his social life, was most agreeable companion, 
kindly considerate others, and serenity under all 
conditions. 

Mr. McKean was elected Associate Member the American 
Society Civil Engineers May 2d, 1894. 
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MINUTES MEETINGS. 


THE SOCIETY. 


September 3d, 1902.—The meeting was called order 8.35 
Rudolph Hering, Am. Soc. E., the chair; Assistant 
Secretary McMinn acting Secretary; and present, also, 
members and visitors. 

The minutes the meetings the Annual Convention, held 
Washington, C., May 20th 23d, and June 4th, 1902, were ap- 
proved printed Proceedings for August, 1902. 

paper McCalla, Am. Soc. E., entitled Improve- 
ment the Black Warrior, Warrior and Tombigbee Rivers, Ala- 
bama,’’ was presented abstract the Acting Secretary, who also 
read discussions Messrs. Sibert, George Wisner and 
Watt. Additional communications the subject, Messrs. John 
Watt and Nat. Yuille were presented title only. The 


paper was discussed orally Messrs. Edward North and Samuel 
Whinery. 


No. 
q 
‘ 
: 
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Ballots for membership were canvassed, and the following candi- 
dates were elected. 


The Acting Secretary announced that the meeting the Board 
Direction, September 2d, 1902, reconsideration ballots had been 
canvassed, and that the following candidates had been elected: 


MINUTES MEETINGS. 


MEMBERS. 


Freperick Barcrort, Detroit, Mich. 
St. Louis, Mo. 

Cape Girardeau, Mo. 
New York City. 
Kansas City, Mo. 

Epwarp Ten Little Falls, 


MEMBERS. 


AsHBRIDGE, Philadelphia, Pa. 
ARRAHAM Havana, Cuba. 

THomas Hartford, Conn. 
Francis Dey Kansas City, Mo. 
ALBERT New York City. 

Henry Van Buren Philadelphia, Pa. 

JAMES Minneapolis, Minn. 
JoHN Allegheny, Pa. 


MEMBERS. 


Marc New York City. 


Hans von Sault Ste. Marie, Mich. 


The Acting Secretary announced that the meeting the Board 
Direction, September 2d, 1902, the following candidates had been 
elected: 


MEMBER. 


Bartram, Boston, Mass. 


q 
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JUNIORS. 


Frank Lorn New York City. 
Stewart Denver, Colo. 
Leroy New York City. 
Lyman Portland, Me. 


The Acting Secretary announced the following deaths: 

Oscar elected Member December 6th, 1871; died 
May 1902. 

elected Member June 6th, 1894; died 
May 28th, 1902. 

elected Associate January 1896; died June 9th, 
1902. 

Grosvenor elected Member October 16th, 1872; died 
June 19th, 1902. 

Joun elected Member April 7th, 1886; died June 
23d, 1902. 

ALEXANDER elected Junior July 4th, 1888; Member 
June 5th, 1895; died June 29th, 1902. 

Lorenzo elected Member February 1888; died 
August 13th, 1902. 

elected Honorary Member August 2d, 
1892; died August 17th, 1902. 

elected Member September 18th, 
1872; died August 19th, 1902. 


Adjourned. 


September 17th, 1902.—The meeting was called order 8.40 
Assistant Secretary, acting Secretary; and present, also, mem- 
bers and guests. 

paper entitled The Maintenance Asphalt Streets,” James 
Hazlehurst, Am. Soc. E., was presented the Acting 
Secretary. 

The subject was discussed Messrs. Samuel Whinery, 
Thompson. 

The Acting Secretary announced the death the following 
members: 

elected Member April 1885; died 
April 27th, 1902. 

Henry LAWRENCE CLEVERDON, elected Associate Member March Ist, 
1899; died August 27th, 1902. 


. 
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ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


MEETINGS. 


Wednesday, October ist, 1902.—8.30 regular business 
meeting will held. Ballots for membership will canvassed, and 
paper Theron Noble, Am. E., entitled The Flow 
Water Wood will presented for discussion. 

This paper was printed the Proceedings for August, 1902. 


Wednesday, October 15th, 1902.—8.30 m.—At this meeting, 
paper, entitled The Protection and Improvement Foreshores 
the Utilization Tidal and Wave Action,” Allanson-Winn, 
Inst. E., will presented for discussion. 

This paper was printed the Proceedings for August, 1902. 


Wednesday, November 5th, 1902.—8.3) regular business 
meeting will held. Ballots for membership will canvassed, and 
paper Isaac Harby, Jun. Am. Soc. E., entitled The Foot- 
bridge for Building the Cables The New East River will 
presented for discussion. 

This paper printed this number Proceedings. 
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ACCESSIONS THE LIBRARY. 


From August 6th September 9th, 1902. 


DONATIONS.* 
MATERIALS MACHINES. 


Albert Smith. Cloth, 74x5ins., 142 pp., illus. New York, 
John Wiley Sons, 1902. $1.00. 


the pretatory note, the author states that this book the result effort 
bring together concisely the information necessary him who has select materials 
for machine parts. Outline the Iron and 
Steel; Testing; Stress-Strain Diagrams; Cast Iron; Wrought Iron and Steel; Alloys; 
Selection Material. There index seven pages. 


TABLES FOR CALCULATING THE CUBIC CONTENTS EXCAVATIONS AND 
EMBANKMENTS. 


John Hudson, Am. Soc. Third Edition. Cloth, 
pp. New York, John Wiley Sons, 1902. $1.00. 


The preface calls attention short and simple rule, which, three-level ground, 
well adapted take the place the ordinary method averaging end areas,” and 
giving the same answer, while the process one-third shorter. given the 
preface, shows that the entire process consists addition, subtraction, and inspection 
the tables, thus avoiding the errors likely occur the multiplications forming 
part the usual methods. When three heights are taken station, the examples 
the show, comparison, the advantage using the methods computing 
earthwork quantities given this work. Forms for cross-section books are shown, 
which will found useful and convenient for recording and preserving field notes and 
office computations when these tables are used. 


Gifts have also been received from the following: 


Aachen Technische Hoch- India—Pub. Works Dept. bound vol. 
schule. pam. Inst. Civ. Engrs. vol. 
Alabama Great Southern Co. Tron and Steel Inst. bound vol. 
Am. Inst. Elec. Engrs. bound vol. Kummer, pam. 
Am. Water-Works Assoc. vol. Mass.—Highway Comm. bound vol. 
Belge. pam. Mining Inst. Scotland. vol. 
Berlin Technische Hochschule. Engineering. vol. 
pam. Pub. Lib. 360 bound vol., 194 vol., 
Boston—Dept. Parks. 220 pam. 
Buffalo, Rochester Pittsburg Parsons, Arthur pam. 


pam. Quick, bound vol. 
Canadian Min. Inst. vol. Reissner, pam. 
Central Georgia Ry. Co. I.—Commr. Dams and Reservoirs. 


Chicago Eastern Illinois R.Co. 1pam. pam. 
Chicago North Western Ry. Co. St. John, B.—Water and Sewerage 
Delaware Hudson Co. bound vol., Board. 
pam. Smithsonian Inst. bound vol. 
Eckel, 


Soc. Belge des Ingénieurs des Indus- 
Eng. Assoc. NewSouth Wales. bound pam. 

vol. Switzerland—Bureau Hydrométrique Fé- 
Engrs. Club Philadelphia. bound vol. déral. 
Engrs. Club St. Louis. bound vol. Tenn. Univ. bound vol. 


Soc. Philadelphia. pam. Toledo, Ohio—Water-Works. pam. 


pam. Geological Surv. bound vol., vol., 
Great Britain—Patent Office. vol., pam. pam. 
Greenhalge, bound vol. Weather Bureau. bound vol., 
Hannover Technische Hoch- pam. 

schule. Univ. Agricultural Exper. Station. 
Humphrey, Richard vol. pam. 

bound vol., pam. Wis. Free Lib. Comm. vol. 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 


Ps. 
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PURCHASE. 

Report Prussian Railways. Robert Collier. Presented 
both Houses Parliament command His Majesty, February, 
1902. London, 1902. 

SUMMARY ACCESSIONS. 
From August 6th September 9th, 1902. 


MEMBERSHIP—ADDITIONS. 


MEMBERSHIP. 


ADDITIONS. 


ANGIER, EUGENE 
Res. Engr., Ill. Mo. Bridge Co., Thebes, Assoc. 


THomas 
407 Ferguson Bldg., Detroit, Mich 


Chf. Engr., Stupp Bros. Bridge Iron Co., Assoc. 
2301 South 7th St., St. Louis, 
Coomss, STEPHEN ELBRIDGE 
510 Granite Blk., St. Louis, 


Marc 
489 Fifth Ave., New York 


Tren 
City Engr., Little Falls, 
Chf. Engr., Michigan Lake Superior Power Co., Sault 


ASSOCIATE MEMBERS. 
GEORGE 
Res. Engr., Bridge Co., 153 Milk St., Jun. 
Contr. Mgr., American Bridge Co. New York, 418 Cham- 
ber Commerce Bldg., Cleveland, Ohio 
James RHEA 
Sub.-Insp., Navy Yard, League Island (Res., 2132 
South Broad St., Philadelphia), 
AMEDEE 
Francis 
Asst. Engr., Midland Bridge Co., Box 385, Kansas City, 
(Res., 220 South Liberty St., Independence), Mo.... 


HERBERT Jun. 

ALBERT 

East 17th St., New York City.......... Assoc. 
Van 

Golden Swan, Mount Airy, Philadelphia, 


Date 


269 


Membership. 


Sept. 
Sept. 


Sept. 


Sept. 


Sept. 
April 
Sept. 
Sept. 


Sept. 


Sept. 


Jan. 31, 
Sept. 


Sept. 


June 


May 


Sept. 
April 30, 
June 
Mar. 31, 
Sept. 


Sept. 


1892 
1902 


1902 


1900 
1902 


1902 
1894 
1902 
1902 


1902 


1902 


1899 
1902 


1902 


1902 


1902 


1902 
1901 
1902 
1896 
1902 


1902 


. 
ve 
be 
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Membership. 
Chf. Draftsman, Tams, Lemoine Crane, Jun. Dec. 1897 
Naval Archts., Pine St., New York City. Assoc. June 1902 


ARTHUR WEBSTER 
Div. Engr., Pittsburg Div., R., Cumberland, 


ASSOCIATE. 
Vice-Pres. and Gen. Supt. Constr., Grand Rapids 
Bridge Co., 612 Pythian Temple, Grand Rapids, Mich.. April 1902 


JUNIORS. 
Barnes, WALTER 

AUSTEN 

ALFRED 

With Nicol Co., Pollock Bldg., Mobile, Ala..... ...... Feb. 1902 
Lucas 

LITTLETON 

2926 Fifteenth St., W., Washington, C.......... April 1902 


CHANGES ADDRESS. 


MEMBERS. 

ARTHUR VAUGHAN.......... Bridge St., New York City. 

BEARDSLEY, JAMES WALLACE....... Asst. Engr., Manila, Philippine 
Islands. 

HERBERT........ Asst. Engr., C., Ry. Co., 610 
Grand Central Passenger Station, Chi- 
cago, 

Henry 309 Merchants’ Loan and Trust Bldg., 
Chicago, 

WATSON. Engr., Contr. Work, Branch Lines, 
Ry. Co., Kenova, Va. 

CUNNINGHAM, ANDREW OSWALD...... Bridge Engr., The Wabash Co., St. 

Louis, Mo. 
CHARLES FREDERICK. ..... Care, James Owen, 
Res. Mgr. and Chf. Engr., The Guana- 


juato Power Electric Co., Zamora, 
Michoacan, Mexico. 

Francis, GEORGE Care, Westinghouse, Church, Kerr Co., 
Bridge St., New York City. 


q 
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Engr’s Office, Brooklyn Heights 
Co., Franklin Trust Bldg., Brock- 


lyn, 
HANSEL, ....Broad Exchange Bldg., New York City. 
Engr., Catawba Power Co., Rock 
Hill, 
JENKINS, Locating Engr., Bessemer Lake Erie 


Co., Chicora, Butler Co., Pa. 
Henry...........Chf. Engr., Pere Marquette Co., 


Delaware Ave., Detroit, Mich. 


Henry Jr........515 Bedford Ave., Brooklyn, 

Harvey Beaver St., New York City. 

Prin. Asst. Engr., Subway Elevated 
Constr., Philadelphia Rapid Transit 
Co. (Res., 4813 Beaumont St.), Phila- 


Pa. 

Mosscrop, ALFRED Pres. and Engr., Structural Iron 
Steel Co., Baltimore, Md. 

(Paget Clark, Civ. Engrs. and Survey- 
ors), Room 38, Washington Bldg., Port- 
land, Ore. 


ScHENCK, ARCHIBALD ALEXANDER....Chf. Engr., Fremont, Elkhorn 
souri Valley Co., Omaha, Neb. 

ScHERMERHORN, American Dredging Co., 510 Mariner 
and Merchant Bldg., Philadelphia, Pa. 


Henry Res. Engr., Louisiana Arkansas 
Co., Hope, Ark. 

New York City. 

THomas, BENJAMIN Louisa, Ky. 

WEBSTER, CHARLES Cons. Engr., South Bethlehem, Pa. 


ASSOCIATE MEMBERS. 


CHARLES Box 20, Palo Alto, Cal. 
516 West 183d St., New York City. 


GREENE, FREDERICK West 95th St., New York City. 


Grand Central Station, New York City. 
CHARLES Elm Jamaica Plain, Mass. 
East 87th St., New York City. 
Gavin NELSON........ Park, Denver, Colo. 

CHARLES Gen. Mgr., The Riddle Constr. Co., 
North Mountain, Va. 


River, Mass. 
Martin, 323 Quincy St., Pueblo, Colo. 


* 
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Co., 807 Carleton Bldg., St. Louis, Mo. 

HERMAN 509 Commonwealth Trust Bldg., St. 
Louis, Mo. 

Harry NELSON............ Chf. Engr., St. Francis Levee Board, 


Randolph Bldg., Memphis, Tenn. 

(Res., 177 Columbia Heights), Brook- 

Swaas, Engr., Philadelphia Rapid Transit 
Co., Philadelphia, Pa. 

WHEATLEY, ARTHUR CoRNWALLIS....Res. Director and Gen. Mgr., The Trini- 
dad Mining Smelting Co., 2017 San 
Pedro Ave., San Antonio, Texas. 


ASSOCIATE. 


Washington, 


JUNIORS. 
Care, Geo. Fuller Co., North American 
Bldg., Philadelphia, Pa. 
Ohio. 
316 Virginia Ave., Room Indianapolis, 
Ind. 
14, Albany Station, Albany, 
NEVILLE, JACKSON..... Engr., American Bridge Co., 6032 Kim- 
bark Ave., Chicago, Ill. 
WARREN..... 232 Eagle St., North Adams, Muss. 
Frank Third East St., Salt Lake City, Utah. 
DEATHS. 
Elected Member February 1888; died 
August 13th, 1902. 
PHILLIPS...... Elected Member September 18th, 1872; 
died August 19th, 1902. 
HASELL... ...... Elected Honorary Member August 2d, 


1892; died August 17th, 1902. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(August 6th September 9th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 


any available engineering library, can procured addressing 


the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth Philadelphia, Pa., 30c. 

(2) Proceedings, Eng. Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, Franklin Inst., Philadel- 
phia, Pa., 

(4) Journal, Western Soc. Eng., Mo- 
nadnock Block, Chicago, 

Transactions, Can. Soc. E., Mon- 
treal, Que., Can. 

(6) School Mines Quarterly, Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. Inst. 
Tech., Boston, Mass., 75c. 

(8) Stevens Institute Indicator, Stevens 
Inst., Hoboken, J., 

(9) Engineering Magazine, New York 
City, 


Magazine, New York City, 


(11) Engineering (London), Wiley, 
New York City, 35c. 

412) The Engineer (London), International 
News Co., New York 

(13) News, New York City, 


(14) Record, New York 

(15) Gazette, New York City, 


(16) Engineering and Mining Journal, 
New York City, 15c. 

(17) Street Railway Journal, New York 
City, 

(18) Railway and Engineering Review, 
Chicago, 

(19) Scientific American Supplement, New 
York City, 

(20) Iron Age, New York City, 

(21) _Engineer, London, Eng- 


and, 

(22) Iron and Coal Trades Review, Lon- 
don, England, 25c. 

(23) Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 

(a4) American Gas Light Journal, New 
York City, 10c. 

New York City, 


(26) Electrical Review, London, England. 

(27) Electrical World and Engineer, New 
York City, 10c. 

Journal, New England Water-Works 
Assoc., Boston, $1. 


(29) Journal, Society Arts, London, 
Engiand, 
(30) Annales des Travaux Publics 
Belgique, Brussels, Belgium. 
(31) Annales del’ Assoc. des Ing. Sortis 
des Gand, Brus- 
Belgium. 
(32) Mémoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France, 
Paris, 
(33) Génie Civil, Paris, France. 
(34) Portefeuille Economique des Ma- 
chines. Paris, France. 
(35) Nouvelles Annales Construc- 
tion, Paris, France. 
(36) Revue Technique, Paris, France. 
Revue Mécanique, Paris, France. 
38) Revue Générale des Chemins Fer 
des Tramways, Paris, France. 
(39) Master Mechanic, Chicago, 
40) Railway Age, Chicago, 
Modern Machinery ,Chicago, 
42) Transactions, Am.Inst. Elec. Engrs., 
New York 
(43) Annales des Ponts Chaussées, 
Paris, France. 
(44) Journal, Military 
tion, Governor’s Island, New York 
Harbor, 50c. 
and Minerals, Scranton, Pa., 


(46) Scientific American, New York City, 
(47) Mechanical Engineer, Manchester, 
England 


(58) Proceedings, Eng. Soc. Pa., 410 
Penn Ave., Pittsburg, Pa., 50c. 

Transactions, Mining Inst. Scot- 
land, London and Newcastle-upon- 
Tyne. 

(60) Municipal Engineering, Indianap- 
olis, Ind., 25c. 

(61) Proceedings, Western Railway Club, 
225 Dearborn St., Chicago, 

(62) American Manufacturer and Iron 
World, Ninth St., Pittsburg, Pa. 

(63) Minutes Proceedings, Inst. E., 
London, England. 

Power, New York 20c. 

Official Proceedings, New York Rail- 
road Club, Brooklyn, Y., 15c. 

(66) Journal Gas Lighting, London, 
England, 15c. 

(67) Cement and Engineering News, Chi- 

cago, 25c. 
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[Society 


LIST ARTICLES. 

Bridge. 

American Workshop Methods Steel Construction (Pencoyd Works).* Henry 
Bridges Molesworth, Inst. (63) Vol. exlviii. 

Masonry and Steel Arches the Chicago, Milwaukee St. Paul.* (40) Aug. 

Arck Bridge, National Park, Washington, W.J. Douglas. 
(13) Aug. 14. 

The Rock Creek Concrete-Steel Arch, Washington.* (14) Aug. 


over the Fraser River New Westminster, British 
ug. 


29. 

Heavy Concrete Arches.* (14) Aug. 

Concrete-Steel Bridges.* Luten. (60) Sept. 

The Bascule Bridge West Division Street, Chicago.* (20) Sept. 


Electrical. 


The Testing Combined Steam-Engine and Dynamo Sets.* Edwin Hartree Rayner, 

The Telephonic Status Quo. Arthur Vaughan Abbott. (42) Apr. 

Telephone Rates from Engineer’s Franz Dommerque. (42) Apr. 


Power Consumption Elevators Operated Alternating and Direct Current Motors. 
George Sever. (42) 


Telpherage.* Charles Clark. (42) Apr. 
The New Generating Plants the Niagara Falls Power Company.* Buck. (42) 


May. 

Notes the Theory the Synchronous Motor, with Special Reference the Phenom- 
enon Surging. Charles Steinmetz. (42) May. 

Method Compounding Alternating Current Generators and Motors, Direct Current 
Generators, Synchronous Motor-Generators and Synchronous Converters.* Frank 
George Baum. (42) May. 

Formula for Calculating the Flectromotive any Point Transmission Line 
for Alternating Current. Leblanc. (42) May. 

with Single-Phase Alternators Polyphase Circuits. Mailloux. 
(42) May. 

Energy Loss Commercial Insulating Materials when Subjected High Potential 
Stress. Charles Edward Skinner. May. 

Report the Standardization. American Institute Electrical Engi- 
neers. (42) May. 

The Determination Alternator Characteristics. Louis Herdt. (42) May. 

New Curve Tracing Instrument. Robert Owens. (42) May. 

The Function Shunt and Series Resistance Lightning Arresters. Percy Thomas. 


May. 
The Electrostatic Wattmeter Commercial Miles Walker. (42) 


ay. 

Storage Batteries Mills and Factories. Vail Stebbins. (1) July. 

and District Electric Lighting Company’s Power Station.* Hunter. 
(Paper read before the Inst. Mech. Engrs.) (11) Aug. 

with regard Electric Motor Installations. Alfred Mayes. (26) 


ug. 

The Electric-Supply Power Station Neptune Bank. Newcastle-upon-Tyne.* 
Assoc. Inst. (Paper read before the Inst. Mech. Engrs.) 
Aug. 

The Correct Type Engine for Large Generating Stations. (Paper read 
before the Incorporated Municipal Electrical Assoc.) (47) Aug. 

The the New Electrical Theory. Alex. Trotter. (26) Serial beginning 
Aug. 


Missouri River Power Company’s 000-Volt Transmission (27) 


Aug. 

Electric Lighting and Power San Francisco.* (26) Aug. 15. 

Direct Measurement Wattless Power. Budd Frankenfield. (27) Aug. 16. 

High-Tension Circuit Safeguards* Joseph Martin Roman. (27) Aug. 16. 

High Tension Continuous-Current Systems.* Barnard. (Paper read before the 
Incorporated Municipal Elec. Assoc.) (47) Aug. 16. 

Safety Elevators. (27) Aug. 16. 

The Manufacture Incandescent Lamp.* (27) Aug. 16. 

The Largest Electrical Transmission Water Power Massachusetts.* Alton 
Adams. (27) Aug. 16. 

Success Long Distance Electric Power Transmission. A.C. Perrine. (Paper read 
before the Boston Society Arts.) 13) Aug. 21; (20) Aug. 21. 

The Storey Variable-Speed Electric Motor.* (13) Aug. 21. 

Electrical Equipment the Shaft the Consolidated California Virginia 
Mining Company.* Hall. (13) Aug. 21; (14) Aug. 23; (16) Aug. 28. 

Some Phenomena Affecting the Transmission Electric Waves over the Surface 

the Earth. H.B. Jackson. (Paper read before the Royal Society.) (26) 
Serial beginning Aug. 22. 

Core for Continuous-Current Machines.* Fred. Davies. (26) 

ug. 


22. 
Some Applications Small Motors.* (47) Aug. 23. 


f 
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Electrical—Continued. 

Portable Electric Drill.* (47) Aug. 23. 

Horn Lightning-Arresters with Iron Framing.* Eugen Klein. (Reprinted from the 
Elektrotechnische Zeitschrift.) (19) Aug. 23. 

The Fessenden Wireless Telegraph Patents. Frederick Collins. Aug. 23. 

Serial beginning Aug. 

Electrical Resonance and Its Relation Syntonic Wireless Telegraphy.* Frederick 
Collins. (46) Serial beginning Aug. 23. 

Electricity Ore Handling.* Waldon Fawcett. (62) Aug. 28. 

The Housing Telephone Plant.* Herbert Laws Webb. (27) Aug. 30. 

for Telephone Exchanges. Arthur Abbott. (27) Serial begin- 
ning Aug 

Use Storage Batteries Electric Distribution Systems. (Abstract 
paper read before the Canadian Elec. Assoc.) (47) Aug. 30. 

The Development the Galvanometer. Wright. (10) Sept. 

Transport par Courant Continu Saint-Maurice Lausanne.* Dumas. 


33) Aug. 
Pont Roulant Electrique Soixante Tonnes des Forges Nationales Chaussade.* 
Ch. Dantin. (33) Aug. 16. 
des Forges Aciéries Parkgate (Angleterre). Ch. Dantin. 
ug. 23. 


Marine. 


Liquid Fuel for Steamships.* Edwin Orde. (Paper read before the Inst. Mech. 
Engrs.) Aug. (47) Aug. 30; abstract (13) Aug. 21. 

Handling Steel Ship Waldon (62) Aug. 

Messrs. Swan and Hunter’s Shipyard.* (11) Aug. 

The Recent Belleisle Experiment.* Fred Jane. (12) Aug. 

The Stirling Marine Boiler.* (12) Aug. 

The Great Floating Docks Bermuda and Algiers, La. Robert Fyfe. (46) Aug. 

Review Decades American Deep-Water Steamers the Atlantic Coastwise Ser- 
vice.* Ray Morris. (15) Aug. 15. 

The New German High-Speed Liner Kaiser Wilhelm (11) Serial beginning Aug. 15. 

The Battleships Connecticut and Louisiana.* (46) Aug. 23. 

Report the British Admiralty Committee Naval Boilers. (13) Sept. 


Mechanical. 


Brick-Making.* Allen. (59) Vol. xxiv. 

Coke-Making the Oliver Coke-Works.* Fred. Keighley. (59) Vol. xxiv. 

American Workshop Methods Steel Construction (Pencoyd Bridge Works).* Henry 
Bridges Molesworth, Inst. (63) Vol. 

Power from Blast-Furnace Gases. Bryan Donkin, (63) Vol. 

The Testing Combined Steam-Engine and Dynamo Sets.* Edwin Hartree Rayner, 
Stud. Inst. (63) Vol. 

The Power Plant the New Union Station. Kinch. (58) July. 

Modern Retort-House Practice.* (Paper read before the North British 
Assoc. Gas Engrs.) (66) July 29; (24) Aug. 11. 

Coal and Coke Handling Plant France.* (66) Aug. 

Corrosion and Pitting Steam Boilers.* J.C. William Greth. (62) Aug. 

Some Special Tools the Fore River (20) Aug. 

Some Experiments Steam-Engine Weighton. (Paper read before 


the Inst. Mech. Engrs.) (11) Aug. (12) Aug. (47) Aug. (13) Aug. 21; 
(62) Sept. 


Steam Motor Lorry.* (12) 

Liquid Fuel for Steam Purposes. (19) Aug. 

The Westinghouse Single-Acting Compound Engine.* (47) Aug. 

Pumping Plant for Condensing Water.* Charles Hopkinson. (Paper read before the 
Inst. Mech. Engrs) (47) Aug. 

Power Plant the Central Lard Company, Jersey City, J.* (14) Aug. 

The Gas-Meter.* (66) Aug. 12. 

Some Experiences with Condensing Plant. (Paper read before the North 
British Assoc. Gas Mgrs.) (24) Aug. 18. 

The Limit Temperature Usefulness the Mantle Light. W.H. Birchmore. (24) 


Aug. 18. 

The Methane-Hydrogen Water-Gas Plant Sligo.* (Paper read before the 
Trish Assoc. Gas Mgrs.) (66) Aug. 19. 

Dellwik-Fleischer Water-Gas Plant Nuremberg. Aug. 19. 

New Machine for Unloading Ore and Coal.* (22) Aug. 22. 

Notes the Manufacture Weldless Steel Tubes the Mannesmann Process.* 
Barrée. (Paper read before the South Wales Inst. Engrs.) (22) Aug. 22. 

Quadruplex Two-Stage Air Compressors.* (12) Aug. 22. 

est Diesel Oil 12) 22. 
The Boston Pneumatic Tube Service.* Sabine. (15) Aug. 22. 
The Otto-Hilgenstock Coke Oven.* (47) Aug 23. 


Lilustrated. 
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Mechanical—Continued. 


ug. 
Fuel Conditions California. Howard. (Paper read before the Pacific Coast Gas 
Assoc.) (24) Aug. 25. 
Some Points About the Properties and Testing Carburetted Water Gas. Tich- 
borne. (Lecture before the Irish Assoc. Gas Mgrs.) (66) Aug. 26. 

Theory the Incandescent Mantle. White and Traver. (Reprinted from 
the Journal the Society Chemical Industry.) (66) Aug. 26. 

phia. 13) Aug. 28. 

Rolling Mill Engine 6000 P.* (13) Aug. 28. 

Mechanical Plant Newark, J., Department Store.* (14) Aug. 30. 

Economy Derived from Reheating Compressed Air.* Sept. 

the Dusseldorf Exposition Compared with Present American Practice.* 

41) Sept. 

Efficiency Laval Steam Turbine. Emile Coleman. (64) Sept. 

Petroleum Fuel. William Kent. (64) Sept. 

Bonar Steam Trap.* (62) Sept. 

The Hoover Mason Ore Handling System.* (20) Sept. 

and the Bois Shops the Buffalo, Rochester Pittsburg 

ept. 

The Steam Plant the Carpenter Steel Company, Reading, Pa.* (14) Sept. 

Recherches, Etudes, Observations Essais sur Production des Gaz des Gazogénes 
des Hauts Fourneaux sur leur Epuration Emploi par les Moteurs Gaz.* 
Lencauchez. (32) June. 

Turbine Vapeur Laval: Son Développement, Ses Derniers Perfectionnements Ses 
Nouvelles Applications.* (37) July. 

Projet d’Exécution d’Aérostats non Montés Capables Traverser Sahara; Ballon 
1000 Métres Cubes Ballon, Agrés Apparaux.* Léo Dex. (36) July 25. 

Pompes Vapeur, Grande Vitesse, Systéme Riedler.* (34) Aug. 

Construction des Moteurs Explosions Grande Vitesse. Louis Berger. (36) 


Aug. 10. 
Monorail Aérien: Systéme Armand Koch.* Espitallier. (33) 
ug. 23. 


Metallurgical. 


Mining and Treatment Copper-Ore the Wallaroo and Moonta Mines, South Aus- 
tralia.* Lipson Hancock. (59) Vol. xxiv. 

Equilibrium Systems.* Charpy and Grenet. (3) Aug. 

Mechanical Production Puddled Iron.* James Roe. (Presented the Amer. Inst. 
Min. Engrs.) (62) Aug. 

The Metallurgy the Cupola. Field. (47) Aug. 

The Colorado Fuel Iron Company; Additions and Improvements the Minnequa 
Works Pueblo.* (20) Aug. 14. 

Electrolytic Production Metals, with Special Reference Copper and Nickel. Wm. 
Koehler. (Paper read before the Canadian Min. Inst.) (19) Aug. 23. 

Armour-Plate Making the United States.* Charles (10) Sept. 

Note sur Fabrication André Riva-Berni. (34) Aug. 


Military. 
The Exhibit the Dusseldorf Exposition.* (19) Serial Sept. 


Les Blindages Dusseldorf. Baclé. (33) Aug 
Mining. 
Description Underground Haulage Mossblown Colliery, Ayrshire.* James Baird. 


Pt. 

Mining and Treatment Copper-Ore the Wallaroo and Moonta Mines. South Aus- 
tralia.* Lipson Hancock. Vol. xxiv. 

New Diagram the Work Mine Ventilation. H.W.G.Halbaum. Vol. xxiv. 

The Imperfect Pulverization Rocks Means Stamping, and Suggestions for Its 
Improvement. Chester. (59) Vol. xxiv. 

History and Development the Frias Silver Mines.* Arthur James Russell, Assoc. 

Different Methods Mine Haulage Compared.* B.F. Jones. (Paper read before the 
Western Pennsylvania Central Min. Inst.) (45) 

Cornish Pumps; their Construction and Method Operation Illustrated the 
Galena-Joplin District, Missouri.* W.R. Crane. (45) 

Ore Sight; Importance the Data Used Estimating it; Illustrations Erroneous 
Kendall. (From paper read before the Inst. Mining and Metal- 
urgy.) (45) Aug. 

Coal Cutting and Drilling Appliances Mines.* read before 
the Inst. Mech. Engrs.) (22) (11) Serial beginning Aug. 15. 

Electrically-Driven Winding Engines.* (11) Aug. 

The Erection the New Headstocks Manners Colliery.* (22) Aug. 

New Methods Deep Boring.* (22) Aug. 15. 
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Mining—Continued. 


Systems Electric Power for Soft Coal Mines. John Price Jackson and William 
(16) Aug. 16. 

Electrical Equipment the Shaft the Consolidated California Virginia 
Mining Company.* Leon Hall. (13) Aug. 21; Aug. 23; 23. 

Mining Industry and Mineral Resources British Columbia.* Wm. Brewer. (9) 


ept. 
The Steam Shovel Mining; Its Use the Lake Superior Iron Ore Districts the 
United States.* A.W. Robinson, Am. Soc. (10) Sept. 
Bassin Houiller Nord Belgique.* Emile Aug. 
Installation d’Exhaure des Mines (Espagne).* (33) Aug. 16. 


Miscellaneous. 


The National Bureau Standards. Stratton. (4) Aug. 
The Metric System Weights and Measures. (4) Aug. 
Contract Troubles. (14) Aug. 23. 


Specifications Street Sprinkling Trucks, New York Department Street Cleaning. 


(13) Aug. 

Tar George Owen. (Extracts from paper presented the Midland 
Municipal Officers’ Assoc.) (14) Aug. 

Notes Concerning Road Construction. (14) 


80. 
Municipal and Private Gas Electric Plants. Alton Adams. (60) 
ept. 


Railroad. 


Automatic Coupling. John Lionel Cridlan, Stud. (63) Vol. 

Light Railways. George Hay Whigham, Stud. Inst. (63) ol. 

Train Resistance.* John Audley Frederick Aspinall, Inst. Vol. 

Relative Advantages Long Easy Gradients, and Short, Steep Inclines, for Ascend- 
ing Mountain Passes. Walter Merivale, (63) Vol. cxlvii. 

the Pipli Ghat.* Gordon Risley Hearn, Assoc. Inst. (63) 

ol. 

Repairs and Maintenance the Pretoria Eastern Railway.* George Bransby Wil- 
liams, Assoc. Inst. (63) Vol. exlviii. 

Method Ascertaining Means Dynamometer Car the Power Required 
Operate the Trains the New York Central and Hudson River 
Mott Haven Junction and Grand Central Station, and the Relative Cost Operation 
Steam and Electricity.* Bion Arnold. (42) May. 

Comparative Acceleration Tests with Steam Locomotive and Electric Motor Cars. 
Arnold and Potter. (42) May. 

the Westinghouse Electro-Pneumatic Interlock Switch and Signal 
tem Installed the Yards the Pennsylvania Union Station, Pittsburg, Penna., 
the Union Switch and Signal Company.* J.G.Schreuder. (58) July. 

The New Union Station, R., Pittsburg, Pa.; the Location, Preparation Site 
Approaches, Elevated Tracks and Train Sheds.* Clark. (58) July. 

Construction, Design, the New Union Station for the Pennsylvania Railroad, 

_Pittsburg, Pa. (58) July. 

Chilled Cast Iron Wheels. Vannier. (21) Aug. 

Passenger Locomotive for the Chesapeake Ohio Ry.* (39) Aug. 

New Method Steel Car Construction.* (39) Aug. 

Metre-Gauge Locomotive.* (11) Aug. 

The Cape Cairo Railway.* (12) Serial beginning Aug. 

Consolidation Locomotive for the New York, Chicago and St. Louis.* (15) Aug, 

The Constructive Features the Goodwin Car. John Goodwin. (15) Aug. 

The Guayaquil and Quito Railway Equador.* (40) Aug. 

The Application Cylindrical Steam-Distributing Valves Locomotives.* Walter 
Smith, Inst. (Paper read before the Inst. Mech. Engrs.) (11) Aug. 
(13) Aug. 28; (47) Serial beginning Aug. 16; abstract (12) Aug. 15. 

Passenger Locomotive for the Missouri Pacific Railway.* (18) Aug. 

39) Aug. 

Recent Practice the Construction and Equipment Railway Round- 

(Report Committee the Railway Master Mechanics’ Assoc.) (13) 
ug. 14. 

Interlocking Bridge Junction.* (15) Aug. 15. 

The Railroad through Salt Lake.* (40) Aug. 15, 

Meter-Gage Fairlie Engines for the Burma Railway Company.* (19) Aug. 16. 

The Omaha Railway Shops St. Paul.* (40) Aug. 22. 

The Re-building the Baltimore and Ohio Railroad.* (15) Aug. 22. 

Modern Electric Block Signaling.* Bliss. (27) Aug. 23. 

The Pennsylvania Trainshed, Pittsburg, Pa.* (14) Aug. 23. 

New Locomotive Fuel Economizer and Smoke Consumer.* (13) Aug. 28; (39) Sept. 

Improvements the St. Paul Union Depot.* Aug. 29. 

Tandem Compound Consolidation Locomotives for the Erie R.* (18) Aug. 30; (15) 
Sept. (39) Sept. 
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Railroad—Continued. 


Modern Water Supply Stations for Locomotives.* (18) Aug. 30. 
Railroad Coaling Stations. (18) Aug. 30. 

The DeGlehn Four-Cylinder Compound. (25) Sept. 
Oil Storage Station, Hoosac Tunnel, Buston and Maine Railroad.* Sept. 
Tandem Compound Consolidation Freight Locomotives, Erie Railroad.* (25) Sept. 
New Six-Coupled Passenger Locomotives, Chesapeake and Ohio Railway, Missouri 

Pacific Railway.* (25) Sept. 
Tractive-Power Formule.* George (25) Sept. 
New Air-Brake Instruction Car, New York Central and Hudson River Railroad.* (25) 


ept. 

Gra Method Finding Limit Diameters for Car and Tender Axles.* 
endig. (25) Sept. 

Passenger Locomotive, Mexican National Railway.* (25) Sept. 

British Tank Locomotive Types.* (10) Sept. 

Car, with Westinghouse Friction Draft Gear; Pennsylvania R.* 
13) Sept. 

Trade Control over Railroads Great Britain. Raynor Wilson. (15) Sept. 

High Bank Spreader and Leveling Car, Michigan Central R.* (18) Sept. 

The Hurley Track-Laying Machine.* (18) Sept. 

Traction Electrique sur Ligne des Invalides Versailles Mazen. (38) 


Aug. 
uelques Mots Relatifs aux Cabines d’Enclenchements. Cossmann. (38) Aug. 
33) Aug. 


Railroad, Street. 


Some Notes European Practice Electric Traction with Three-Phase Alternating 
Currents.* Carl Muralt. (42) Apr. 


Polyphase Motors for Traction Purposes.* Ernst Danielson. 
42) Apr. 

New Electro-Pneumatic System Electric Railway Construction. Bion Arnold. (42) 


May. 

Problems Electric Railways. Swinburne and (Read the 
Inst. Elec. Engrs.) (21) Serial beginning Aug. 

The Storm Block Signal System.* (17) Aug. 


and Trausfer Station;Metropolitan Elevated R., Chicago.* (13) Aug. 


The Cruvellier Surface Contact System.* (11) Aug. 15. 

Power Brakes for Tramcars. (47) Aug. 16. 

Block Signal Systems for Electric Railways. (17) Aug. 16. 

Tube Railways London. McMahon. (Paper read before the International Tram- 
ways Union.) (17) Aug. 16. 

The Pacific Electric Railway Equipment.* (17) Aug. 

Proposed Changes New Orleans Railways.* (17) Aug. 23. 

Street Car Brakes. Poetz. (Abstract paper read before the International Tram- 
ways Union.) (17) Aug. 23. 

Systems Mechanical Traction for Street Railways. Ziffer. (Abstract paper 
read before the International Tramways Union.) (17) Aug. 23. 

Electric Railways Berlin: The New Electric Underground and Elevated Lines.* Frank 
Mason. (10) Sept. 

High Speed Electric Interurban Railways.* George Gibson. (9) Sept. 

The Tramway system Halifax, England.* (17) Sept. 

New Power Station and Car House Manchester, England.* Sept. 

Graphical Method Making Time-Speed Curves. Valentine. (17) Sept. 

Recent Improvements the Metropolitan Railway Paris.* (17) Sept. 

Important Interurban Road Southern Ohio.* (17) Sept. 

New Conduit Work the Brussels Tramway Company.* (17) Sept. 

Chemin Fer Métropolitan Electrique Berlin.* (38) Aug. 

Tramways Electrique Marseille: Station Centrale Sous-Stations Transforma- 
tion.* Dubs. (33) Aug. 


Sanitary. 


The Discharge Sewage into Tidal Estuary.* William Kaye Parry, Inst. E., and 
Walter Ernest Adeney. (63) Vol. 
The Sydney, W., and Suburbs.* Joseph Davis, Inst. 
ol. 
ol. 
Important Decision Concerning River Pollution Sewage. (14) Aug. 16. 
The Stoddart Continuous Sewage Filter. (14) 23. 
Ventilating and Heating the Worcester, Mass., High School.* (14) Aug. 23. 
Some Points the Construction the Continuous Sewage Filter. Wallis Stoddart. 
(Abstract paper read before the Incorporated Assoc. Municipal and County 
Engrs.) (13) Aug. 28. 
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Sanitary—Continued. 


and 30-inch Concrete Sewer.* Aug. 30. 
Sewage Purification Experiments York, England. (14) Sept. 


Chauffage des Batiments Moyen Vapeur Trés Basse Pression: Note 
Mission.* Heyninx. (30) Aug. 


Structural. 


The Woods British Guiana. Luke Mullock Hill, (63) 
ol. 

Harbor Improvements and Naval Coal Storage Plant Manila.* 
13) Aug. 

Modern Steel and Concrete Elevator.* (40) Aug. 

Nickel Steel.* (15) Aug. 

The Present Condition Timber Preserving the United States. (15) Aug. 

The Chemical Analysis Portland Cement; Its Possibilities and Its Richard 
Meade. (Paper read before the Amer, Sec. the International Assoc. for Testing 
Materials.) (67) Aug; (14) Aug. 

The Sangley Point Coaling Plant.* (14) Aug. 

Cellar Bracing the New York Stock Exchange.* (14) Aug. 16. 

(14) Aug. 23. 
The Portland Cement Company’s Works.* Watson Vredenburgh, Jr. (14) 


Aug. 30. 

The Testing Structural Materials. Paul Kreuzpointner. (10) Sept. 

for West Baden, Ind., Hotel; The Largest Dome the World.* (13) 
Sept. 

Uralite; New Fireproofing Material. (13) Sept. 

The Blair Building, New York.* (14) Sept. 

Fall the Campanile St. Mark’s Venice.* Luca Beltrami. (Abstract paper pre- 
sented the Royal Inst. British Archts.) (14) Sept. 

The Rapid Ageing and Fireproofing Wood. (19) Sept. 

Séchage des Bois. Loubat. (36) Aug. 10. 


Topographical. 


The Connection Underground and Surface Surveys. (59) Vol. 
xxiv. 

New Civil and Mining Engineer’s Transit Theodolite for Connecting Underground 
the Surface, vice versa, and for General Surveying.* Skold. 
Vol. xxiv. 

Brief the Law Boundary Surveys.* William Kern. (13) 


Aug. 28. 
for the 98th Meridian Triangulation.* John Hayford. 
13) Sept. 


Water Supply. 


for Water the Cape Colony. Bernard William Ritso, (63) Vol. 
exlvii. 
The Maintenance and Renewals Water-Works.* Richard Price-Williams, Inst. 
The Calcutta Water-Works.* Peirce, Assoc. (63) Vol. 
The Newent Water-Works the Gloucester Corporation. Harry Oscar Jones, Stud. 
History the Electrolysis Humphreys. (Abstract paper read 
before the British Assoc. Engrs.) (66) (47) Aug. 30. 
Rapid Process for the Chemical Analysis Water. (13) Aug. 
Electric Pumping for Irrigation. Aug. Bowie, Jr. (27) Aug. 
The Dual Water (14) Aug. 
The Adjustment Water Rates (San Antonio. Tex.). (14) Aug. 
Note Some Experiments with New Form Pressure Regulator.* William 
Hatt. (Read before Indiana Acad. Sciences.) (3) Aug.; (24) 
ug. 11. 
Suspended Steam Pumps for the Sinking Deep Shafts. Price Abell, Inst. 
(Abstract paper read before the British Engrs.) (66) Aug. 12. 
and Reservoir the River Nile.* Johnston. (13) 
ug. 14. 
The Siow Sand Filters the Water-Works Hudson, Y.* Bishop. (13) 


Aug. 14. 

The Largest Electrical Transmission Water Power Massachusetts.* Alton 
Adams. (27) Aug. 16. 

The New Croton (14) Aug. 16. 


Rural Water Supplies. (66) Aug. 19. 
Purification Drinking Water Ozone according the Siemens Halske Process.* 
(Reprinted from Schillings Journal fiir Gasbeleuchtung und 
(19) Aug. 23. 
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Water 


Complication Water Rights. (14) Aug. 

The New Covered Reservoir Newton, Aug. 30. 

Construction the Lauchensee (14) Aug. 

the Best Results Stations.* Harry Gibbs. (28) 


The Reservoir and Stand-Pipe Forbes Hill, Quincy, Mass.* 
Saville. (28) Sept. 

Statistics for the Year 1901, Form Adopted the New England Water- 
Works Association. Charles Sherman, Comp. (28) Sept. 

Stabilité des Murs Barrage: Détermination des Profils dans 

des Sous-Pressions.* Pierre Vandeuren. (30) Aug. 

par Courant Continu Saint-Maurice Lausanne.* Dumas. 

(33) Aug. 


Waterways. 


Port Docks.* Frank Oswell, Assoc. Inst. (63) Vol. 

Protective the Irawadi Delta.* Martin Samuelson, Assoc. 

The Raymond Concrete Piles.* (67) Aug. 

The North Pier Reconstruction.* (11) 

Stu the Southern River Floods May and une, 1901.* (13) Aug. 


The Harbor Improvements and Naval Coal Storage 


(13) Aug. 

The Port andthe Thames. (12) Serial beginning Aug. 

The Sangley Point Coaling Plant.* (14) Aug. 

‘The Vierge.* Aug. 22. 

Recent Excavations Large Magnitude. John Bogart, Am. (Paper 
read before the International Navigation Dusseldorf.) (11) Aug. 29. 

Sinking and Testing Iron Pile. (14) Aug. 
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THE FOOTBRIDGE FOR BUILDING THE CABLES 
THE NEW EAST RIVER BRIDGE. 


Isaac Jun. Am. Soe. 


PRESENTED 5TH, 1902. 


The erection one suspension bridge from which build the cables 
another has introduced new ideas and instituted new procedure 
the methods bridges this type. The cables the 
New East River Bridge No. also designated The Williamsburg 
Bridge,” are novel other respects. They are the largest suspension 
bridge cables ever attempted, and are suspended from towers taller than 
those use any other bridge. These towers are also distinguished 
being the first large ones steel used for this purpose. 

Itis not unnatural, then, that new methods should characterize the 
work building such cables. 

The engineer charge the contract for constructing these cables, 
Wilhelm Hildenbrand, Am. Soc. E., whose assistant the writer 
is, has invented method doing better work this class shorter 
time than has previously been accomplished any other similar un- 
dertaking. 


papers are issued before the date set for presentation and discussion. 
Correspondence from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers with discussion 
full will published Transactions. 
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Before entering into the main subject this paper, more com- 
prehensive idea the situation may given brief description 
the main cables erection which was the reason 
for the existence the footbridge. The writer will also state briefly 
the conditions encountered the beginning the undertaking. 

There are four main cables, each composed strands 
208, No. steel wires, laid all which are finally 
squeezed into one cylindrical cable measuring about diam- 
eter. 

The distance between the centers the towers The 
cables are passed over the tops these, where each one 
‘direction the cable. 

The weight the main span the bridge carried directly 
the cables, but the parts the bridge between the towers and the 
anchorages are otherwise supported. Thus the back stays, 
shore spans, the cables will have load suspended from them. 
order equalize the tensions the shore spans and the main span 
the cables during their construction the saddles are moved back 
their roller ft. toward the anchorages and held there. This po- 
sition has been determined calculation the proper one balance 
the forces caused the tension the unloaded cable. The saddles 
will move forward gradually during the erection the superstructure 
the main span. 

The elevation the center the cable where will rest the 
saddle 332.708 ft. above mean high water, and the elevation 
its lowest point the main span 161.027 ft. The cables will 
anchored 617 ft. (measured horizontally) from the center each 
tower, elevation 76.627 ft. The end each strand will 
looped around cast-steel shoe, held pin passed through the end 
chain eye-bars built masonry anchorage. 

During the spinning the wires will necessary support 
each strand sheaves little above the position will finally occupy 
the saddle, and also hold each end the strand little back 
its final position the anchorage. The combined result this 
condition will cause the center the main span each strand 
hang about ft. higher while being made than will after 
lowered into its final position. 
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REASONS FOR CONSTRUCTING FOOTBRIDGE. 


previous work this kind so-called footbridge was used, but 
consisted merely single path from anchorage anchorage, used 
only means passage, and not intended working platform. 
the case the New York and Brooklyn Bridge, this footwalk was 
suspended two wire ropes. When the Cincinnati and Coving- 
ton Bridge (the second largest suspension bridge now use) was 
recently rebuilt Mr. Hildenbrand, the addition extra cables 
above the old ones, the footbridge there use was laid top one 
the old cables. 

The wrapping the strands and the finished cable has previously 
been done from travelers suspended from the cable itself. The regu- 
lation adjustment the wires has been accomplished the assist- 
ance cradles, suspended several points along the line, from which 
men could reach the wires during regulation. 

These methods left much room for improvement, and became 
quite evident that some sort working platform could devised, 
extending the full length the cables built, and from which the 
cables could reached all points and all times, much better 
cable could built much shorter time. 

Thus the demand for such working platform called into active 
service the inventive mind the engineer charge the execution 
the contract, and has designed original well ingenious 
method building large cables. 


DESCRIPTION THE FOOTBRIDGE. 


This footbridge more than ordinary footwalk from tower 
tower. the main river span double-deck bridge, and con- 
sists eight continuous footways, four above and four below. The 
four upper footwalks are about ft. below the line which will occu- 
pied the strands the main cable during the time spinning. 
The four lower walks are just below the line occupied the 
cable when the strands have been placed their permanent position. 

These different footwalks are connected cross-bridges numer- 
ous points, that easy communication afforded from all parts 
the structure. 

The two land spans are placed directly below the line the cables, 
and have only asingle deck four walks. 
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The whole structure supported sixteen wire ropes assembled 
into four groups three ropes each, with rope suspended above 
each group. These ropes are stretched from anchorage anchorage, 
and passed over the tops the towers saddles especially provided 
for them. 

The three ropes composing cable are clamped together with iron 
bands every ft., the three together throughout their 
entire length. 

These ropes are ins. diameter, and are made seven strands 
galvanized steel wires, twisted together. The ultimate strength 
each 208 tons, and the weight lbs. per foot. Each rope was made 
long enough extend the entire distance from anchorage anchor- 
age, about 020 ft. 

The ends these cables were made fast box-girder span- 
ning opening the face inner wall the anchorage, the girder 
being set such inclination that the end each wire rope could 
pass through parallel its web. The ropes thus passed through 
are secured means button sockets which bear against the back 
the girder. 

order permit some adjustment the lengths the differ- 
ent ropes forming the cables, and also for convenience erecting, 
each pieced, about 100 ft. from each end, and reunited means 
sockets with screw rods passing through them. These rods are ins. 
diameter, ft. long, and are threaded each end. They permit 

The ends the four ropes are spaced along the anchorage girder 
about ft. apart, and the ropes converge point the front wall 
the anchorage where they pass over cast-iron saddle. Between this 
saddle and the saddle the main tower they are clamped into one 
cable, and form the support for the land span the footbridge. 

The clamps are spaced every ft., measured horizontally, and from 
each hangs suspender rod round iron and inclined 1-in. 
suspender reaching sideways. Between each pair cables §-in. 
tie-rod. The lower ends the suspenders pass through 8-in. yellow 
pine beams, upon which the 6-in. flooring laid. the slope 
the land span becomes steeper the towers are approached, was 
found necessary break the grade with step each beam for about 
two-thirds the distance, and the rise these steps increases with 
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the elevation. Spruce posts bolted each beam support gal- 
vanized wire handrail stretched tight. Frame towers the 
middle the land span carry sheaves for supporting traveling rope 
that point. 

The main span, 600 ft. length, supported for distance 
400 ft. out from each tower means 1-in. suspender rods; and the 
remaining 800 ft., the center the span; rests directly top 
the cables, and clamped them means passing be- 
tween two 8-in. yellow pine floor beams bolted together. The sus- 
pender rods are hung the clamps which bind the three ropes 
together. The lower ends the suspenders are passed between the 
two floor beams each point. The suspenders decrease length 
the distance from the tower increases, until they are discontinued, 
about 400 ft. out, where the beams rest directly top the cables, 
and are secured with Planking, 2x6-in., with 2-in. spaces 
between, laid across the floor beams, forms footwalk. Cleats nailed 
cross-ways add the security the foothold. 

The upper deck the main span supported posts which rest 
directly upon the beams the lower deck. These posts are capped 
with stringers which turn carry beams which nailed the floor- 
ing similar that the lower deck. galvanized 
wire ropes are stretched both sides each walk. 

The bridge stiffened laterally cross-bracing rods. 

Four 2}-in. storm cables are suspended below the main span the 
form parabolas, the vertices which are about ft. below the 
vertices the four footbridge cables. The storm cables cross each 
other between the center and the point where they are secured the 
columns the main tower about ft. above high-water mark. 

The land spans are held guys attached the steelwork the 
truss forming the end spans the main bridge. 


NECESSARY FOR AND ERECTION. 


considering the design the footbridge, the following conditions 
and requirements were known: 
(1) Length center span, horizontal distance between 
towers; 


(2) Length land spans, horizontal distance between 
towers and anchorages; 
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7 


f 
; 
| 
J 


| 
| a 
7 
q 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Papers.] FOOTBRIDGE FOR BUILDING BRIDGE CABLES. 637 


(3) The exact position the main cables when finished, and 
the exact position each strand while being spun; 

(4) The lower deck the footbridge, when finished, must 
about ft. below the line the main cable; 

(5) The upper deck the finished footbridge must about 
ft. below the line strand being spun; 

(6) The floors the two land spans when finished must 
about ft. below the line the cable when position; 

(7) Each cable must accessible from the footbridge every 
point along its length. 


The general design the structure being decided upon, the pre- 
liminary step the calculations was the location the saddles 
the towers and anchorages order determine the exact span and 
the curves. 

The cable passes over two saddles each tower, placed ft. ins. 
each side the center the tower. 

Therefore: Length main span 600—2 distance from center 


tower tangent curve saddle. 


The position the tangent point was found approximately 
scaling the drawing the saddle after the line the cable was laid 
off approximately the correct angle. 

The span being thus determined, the versed sine the curve had 
found. The elevation the tangent point the saddle was 
known. The elevation the center the main cable the middle 
the span was also known. The distance below the center the 
main cable the bottom the footbridge cable ft. the thick- 
ness the flooring, floor beams and footbridge cable. The versed 
sine the loaded footbridge cable was thus determined. 

The curve this cable, after the footbridge had been built upon 
it, would approximate parabola, and had been found expe- 
rience that the formula the parabola might used here with 
practically correct results. 

The load upon the bridge, while not exactly uniform per horizontal 
foot, nearly so. The load due the weight the cables them- 
selves greater near the towers where the slope steeper, but this 
partially balanced the additional weight the timber work the 
center the span due the increased distance between the upper 
and lower decks that point. 
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The total load the main span made follows: 


718 000 
222 000 
Storm cables 
Guys and storm cable suspenders 
Traveling rope 


The load per foot and the equation the curve 


could thus determined. 

Next, became necessary find the equation the curve the 
main cable hanging unloaded. This cable, being uniform section 
throughout its length, will hang the curve the catenary, the 
formula for which may determined from the given position 
which the cable required suspended. 

computing ordinate the main cable and ordinate 
the footbridge cable the same point, the position the foot- 
bridge floor reference the footbridge cable was determined, and 
the operation was repeated many points desirable. These 
ordinates were computed for every ft., and the curve plotted 
scale After the two curves were laid out, the line 
the floor the lower deck was drawn, being constant vertical 
distance below the main cable. 

After plotting these curves was found that the line the lower 
deck floor the footbridge nearly coincided with the curve the 
footbridge cable for distance 400 ft. each side the center 
the span. The beams the lower deck floor, therefore, were attached 
directly the footbridge cables for that distance. The lengths 
the suspenders for the remaining 400 ft. each tower were computed 
from the known ordinates every ft., and the intermediate 
were found interpolation. 

The next step was locate the position the upper deck. The 
the upper deck had constant distance below the strand 
while was being made, this position the strand being due its. 
temporary support position somewhat higher than that which 
will occupy ultimately. Supporting the strand sheaves over the 
saddles and holding the end back its final position the 
anchorage causes this condition. 
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This temporary suspension the strand will allow assume the 
form the catenary, the formula for which can found, and the 
curve plotted the same sheet with the other curves. The position 
the upper deck floor may then plotted also. Comparing the 
ordinates the curve the upper deck floor with those the lower 
deck floor, the lengths the posts supporting the upper deck may 
determined. 

the land spans the difference elevation between the cable 
position and the strand being made was small that double deck 
was not necessary, the strand either position would easily 
accessible from the same footwalk. The lengths the suspenders 
this span were readily computed comparison the ordinates 
the footbridge cable and the main cable position. 

Having settled upon the exact position and design the finished 
footbridge, became necessary know what position suspend 
the unloaded cables, that they might hang the desired elevation 
after the weight the structure had been placed upon them. 

arrive this knowledge inverse process reasoning was 
necessary. was assumed that the bridge was standing complete, 
with its cables known position and under known tension. The 
length the cable, under these known conditions, was computed 
from the equation the parabola. Then was assumed that all the 
load had been removed. The cables then would hang the curve 
the catenary. The average tension was then computed from the equa- 
tion that curve. The modulus elasticity the having been 
previously determined tests, the difference length the cable 
for this known difference tension was then found. The new length 
being determined, and the curve known catenary, its versed sine 
was readily computed. The elevation the points support being 
known, the elevation the vertex the curve was found. 

suspend the cable the correct elevation leveling instrument 
was set one the towers exactly the elevation which the 
lowest point the cable should hang. 

For the adjustment the cables the two land spans similar 
process reasoning was used find the curve which the unloaded 
cables would hang; but, the vertex the curve lies outside the 
points support the method adjusting the cable 
means the level could not used. this case the transit had 
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such position that line sight could taken tangent the 
curve the cable. 

The equation the tangent which passes through the point 
which the instrument was stationed was found previous cal- 
culation. The inclination this line being known, the transit was set 
and the telescope inclined the correct angle the tangent. 
adjusting the cable was only necessary hang that its under- 
side was the line sight the transit. 

These calculations were all based upon mean temperature. How- 
ever, the temperature plays important part the position 
cable such length, became necessary make due allowance for 
such changes. The given position the main cable unloaded formed 
the basis for all calculations the position the footbridge. 
This position given for mean temperature 60° Fahr. 

The first figures obtained for adjusting the cables the footbridge 
had tabulated for temperature 60° Fahr. 

The elevation for which adjust the cable the main span for 
this temperature had already been determined. assumed that 
the temperature the day the cable was adjusted would 
higher, the increase temperature would cause increase 
length, but the increase length would also cause decrease ten- 
sion. tension had taken into account deter- 
mining the amount stretch due tension. The true length was 
thus found for the new temperature, and the deflection computed and 
tabulated. This was done for all temperatures which were likely 
occur during the time making the adjustment. the case the 
land spans different tangent was found for the various temperatures, 
and its angle tabulated used required. 


ERECTION THE CABLES. 


The footbridge cable ropes were shipped rail from Trenton, J., 
where they were made the shops John Roebling’s Sons 
Company. They were transferred the foot the Manhattan tower 
the deck the largest tug the Merritt, Chapman Wrecking Com- 
pany. Each rope was ins. diameter, and about 020 ft. long. 
came reel ft. diameter and ft. wide, the whole weighing 
about tons. float, 180 ft. long and ft. wide, previously used for 
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the transfer freight cars, was moored the foot the Manhattan 
tower. Three reels time were placed upon this float, mounted 
stands bolted the deck and placed that the ropes could reeled 
off over the side. Each reel was provided with cast-iron brake rim 
over one flange the drum, around which was passed two turns 
1}-in. manila line, one end being secured the deck and the other 
held hand. 

The end each rope was unfastened from the reel, raised over the 
tower, drawn back the anchorage and secured there. This was 
accomplished the following manner. The fall line from derrick 
top the tower, operated hoisting engine float, was 
attached the rope means clamp about ft. from its end. 
The end the rope was then hoisted the top the tower. the 
rope unwound from the reel, the loose part passed over the saddles 
and was placed temporary rollers mounted them. Plate 
Fig. shows the saddles for the main cable and for the foot- 
bridge cables, one footbridge rope, being position and the other 
the rollers ready pulled over. Another clamp was now attached 
about ft. from the end the rope, which was connected long 
line running back the anchorage and operated means another 
hoisting engine located the end-span truss about half way between 
the anchorage and the tower. After the tension had been taken 
this the fall line the derrick was relieved its 
the clamp loosened the rope that would slide down easily 
the rope the bottom the tower. There was once more 
clamped the rope, and both engines were operated, one lifting 
and the other pulling the end back the anchorage. was neces- 
sary readjust the lifting clamp each time reached the top the 
tower, until the end the rope had arrived the anchorage. 

The socket was next put and the connection made the short 
piece rope previously secured the anchorage girder. This opera- 
tion was repeated until all three ropes forming cable were similarly 
placed. Each turn was removed from the rollers top the sad- 
dles and lowered into place the saddle. 


The next operation was get these ropes across This 
was accomplished with the assistance three powerful tugboats, 
which towed the float across the river slack tide. This time was 
selected because the course could more easily controlled and be- 
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cause that time vessels could more easily handled and kept out 
the way. The float was towed sideways, with tug each end 
and one ahead pull. The operation towing the float across the 
river shown Plate XXXI, Fig. The course was kept nearly 
possible straight line between the two towers, and, was 
traversed, the reels were allowed pay off the rope, which sank and 
lay upon the bed the river, the ropes having been previously lashed 
the bottom the Manhattan tower. 

The trip across the river occupied about minutes, during which 
time great care had exercised that the reels did not pay off too 
rapidly. Brooklyn side was reached, the float was moored 
the tower. was then found that about 400 ft. rope remained 
each ree]. This was unreeled, one reel time, and laid along the 
full length the deck the float. About ft. from the end the 
rope clamp was secured, which the fall line from derrick the 
tower was attached. The engine the float operated the line and 
hoisted the end the rope the top the tower. The loose end 
was next passed over the tower and placed the rollers top the 
footbridge saddles. Another clamp was placed near the end the 
rope,.to which was attached one end three-part, wire-rope 
tackle, which reached the Brooklyn anchorage, and was operated 
60-H. hoisting engine there. The clamp was removed from the 
river side the rope lay over the saddles. The lashings which 
held near the foot the Manhattan tower were cut, and every- 
thing was then readiness raise the rope from the bed the river, 
and stretch from tower tower. Two government patrol boats 
guarded the river prevent passing craft from interfering with the 
operation, which was performed slack tide. 

signal from steam whistle the float (the signal also serv- 
ing warning passing boats), the engine the Brooklyn 
anchorage began pull the rope over the tower, and gradually drew 
from the river bed until had been raised nearly its correct 
position. This operation consumed from minutes. this 
time the upper block the tackle had traveled the Brooklyn 
anchorage. The main span was now nearly balanced with the Man- 
hattan land span that workmen top the Manhattan tower, 
were able, means set hand tackle, pull the rope over the 
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man with transit stationed the correct point below the curve 
fixed the position the rope according the temperature. Once 
adjusted, the men the tower marked the rope its correct position, 
and secured against future movement. 

the same time additional clamp was being placed the end 
the rope which had been pulled down the Brooklyn anchorage. 
This was placed little above the other clamp, and, attached the 
former, was nine-part manila tackle with its other end secured 
the short rope fastened the anchorage girder. tension was now 
taken the the engine, and the tension the wire- 
rope tackle relaxed and the clamp removed. The operation taking 
the tension the nine-part tackle for the final pull the footbridge 
cable rope shown Plate XXXIV, Fig. the meantime the 
rope was lowered into the saddle the Brooklyn tower, and every- 
thing was made ready for the final pull. 

man with level stationed the Brooklyn tower the correct 
elevation according the temperature, gave the signals raise 
lower the rope until hung the correct height over the middle 
the river. When this was adjusted, the position the rope was 
marked the Brooklyn tower, and secured against future dis- 
turbance. 

The next step was adjust the Brooklyn land span. This was 
done, the Manhattan side, means transit set the correct 
angle. The rope was lowered raised the correct position, which 
was marked the saddle the face the anchorage soon 
adjusted. The rope was then measured and cut off, the socket put 
and connected the short rope fastened the anchorage girder. 

This completed the stretching one the footbridge cable 
ropes. The operation was repeated until twelve ropes, assembled 
into four cables, were similarly suspended. The adjustment the 
subsequent ropes was made comparison with those previously 
adjusted, but all were finally checked independently. 


ERECTION THE SUPERSTRUCTURE. 


The placing the timber work was begun each tower, and 
worked downward toward the center the main span, and toward 
the anchorages the land spans. piece was framed and 
marked its location the structure before being hoisted from 
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the ground. Two travelers for the main span were first erected, 
each tower, and two foreach land span. each case traveler 
ran two cables means grooved wheels connected axle 
which was suspended platform large enough accommodate 
four The cable bands, suspender rods and beams 
were attached the cable the men the traveler. The traveler 
was allowed run down the cable advance the work. The 
traveler shown Plate Fig. Another gang followed 
the traveler and laid planks across the floor beams fast they 
were swung into place. Plate XXXV, Fig. view from the 
traveler the main span, looking back the work just placed. 
the main span the material was carried down from the towers 
hand, but the land span each bent was framed complete the 
truss below and hoisted and connected the cables the men 
the travelers. Plate Fig. view one the land 
spans during construction, which the travelers have advanced 


about half way the anchorage. was necessary keep the work’ 


the two sides the tower well balanced, not cause the 
cables slip over the saddles from undue loading one span. 

The travelers advanced toward the center the main span simul- 
taneously from each tower, that the meeting point was the center. 
When this point was reached the travelers were taken apart and carried 
back over the footwalk the towers. 

view the main span from below, the level the roadway 
the tower, shown Plate XXXVI, Fig. 

span travelers were run down the anchorages, and taken 
apart there. Handrail posts were next bolted the floor beams, and 
§-in. galvanized wire rope for handrail was stretched along the full 
length each footwalk. 

Before commencing erect the upper deck the main span four 
additional 2}-in. ropes were suspended. These ropes were drawn 
across the bridge from the Manhattan tower, the reel being placed 
the foot the tower. This pulling was done engine the 
Brooklyn anchorage with §-in. plough-steel line, passing over the 
Brooklyn tower and running the sheaves top the footbridge 
saddles.. Each the four ropes was hung just above one the foot- 
bridge cables, and rested the same saddle the top the tower. 
These ropes were suspended certain elevation just 
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below the floor beams the upper deck, and carry their proportion 
the load the bridge. each land span they were drawn 
down and clamped the other three ropes forming cable. Plate 
XXXIV, Fig. view the land span the footbridge, seen 
from the Brooklyn anchorage, passes through the steelwork 
the end span. 

The erection the framework for the upper deck was begun the 
center the main span and carried toward the towers. Plate XXXVII, 
Fig. view the main span, showing the erection the upper 
deck. The material was run down top the cable bridgemen 
who held each end with line and ran along the footwalk with each 
piece, shown Plate Fig.2. When the posts, stringers 
and floor beams were place, the 6-in. flooring was laid over the 
beams, beginning the towers and working toward the center. The 
flooring the land spans was similarly laid. Handrails 
galvanized wire rope were stretched each side every footwalk, 
and secured the handrail posts with staples. 

Half way between each anchorage and tower and three points 
along the main span were erected frame towers about ft. high. 
these were supporting sheaves over which ran traveling rope. 


Storm 


The four 2}-in. storm cables previously described, each about 1700 
ft. long, were delivered reels the foot the Manhattan tower. 
The free end was taken the top the tower, passing the land. 
side, and crossing over the top toward the river the sheaves 
top the footbridge saddles. The rope was now drawn across the 
footbridge the same way were the cables for the upper deck. 
They were laid across the lower deck beams and such manner that 
they could easily pushed overboard. While this position suspen- 
der galvanized wire rope was fastened every ft. The other end 
the suspender was attached the foot-bridge cables. The length 
each had been regulated previous calculations, that when the 
storm cable became suspended them would hang the form 
parabola. 

When all the suspenders were properly connected the cable was 
lowered overboard means blocks and falls numerous points 
until was hung the suspenders. The two ends were then pulled 
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each tower, and sockets placed upon them. was secured 
one the main posts the tower and screwed the proper 
tension means long U-bolts. view the main span, with 
the storm cables and guys place, shown Plate XXXVI, Fig. 
The footbridge was secured additionally means long guy ropes 
which ran from the main span down the towers. 

Plate XXXVII, Fig. view the completed footbridge 
seen from Brooklyn, just back the anchorage. When the structure 
was completed, observations were made determine how near the 
bridge came occupying the position for which was finally 
intended. The result the observations showed within 
very few inches the calculated position, which was great source 
gratification the engineers charge, proved the correctness 
the assumptions, the exactness the intricate calculations 
involved, and the accuracy the instrument work. 

When the last wire each main cable had been laid and the last 
strand adjusted, the usefulness the upper deck the footbridge 
was atanend. The whole the work was then removed, 
the flooring being transferred the lower deck and the other timber 
work being kept the span, not change the loading and 
consequently the position the bridge. The upper cables were tied 
the lower ones long U-bolts, make each carry propor- 
tion the load. 

The work putting the cable bands and cable covering, and 
hanging the suspenders, can now completed from the lower deck 
the bridge. 

The expectations what the footbridge would accomplish have 
not been over-estimated, for has permitted saving much time 
made the work safer, and afforded means building the cables 
nearly perfect within human possibility do. The erection 
such bridge may usually considered very hazardous occupa- 
tion, but this case not single accident occurred. 

Reference cable making, except explanation the functions 
the footbridge, has been purposely omitted this paper, that 
subject itself. 
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PROPOSED NEW TYPE MASONRY DAM. 


Am. Soc. E.—The form dam pro- mr. Pegram. 


posed the author aims saving masonry, but its main advan- 
tage seems the marked increase overturning resistance 
shown his table comparisons with the Wegmann forms. also 
has the advantage claimed the author greater stability against 
the upward pressure water leaking under the dam. 

The type proposed seems susceptible very neat calculations, but 
this not important consideration dams magnitude. 

The Pioneer Electric Power Company, Ogden, Utah, which 
the speaker was Consulting Engineer, studied the question 
100-ft. dam for the Ogden River, and some the results are given 
paper Henry Goldmark, Am. Soc. E.+ 

the time the speaker’s attention was called the matter, the 
company had prepared designs for the ordinary gravity section and 
also for steel dam with vertical face, and was suggested that 
any dam where the weight masonry reduced the up-stream face 
should inclined use the weight the water, and 
thought that this suggestion might apply the form submitted 
the author the paper under discussion. 

the case the Ogden Dam the walls the are pre- 


Continued from August, 1902, Proceedings. See April, 1902, Proceedings, for paper 
this subject George Dillman, Am. Soc. 


Transactions, Am. Soc. E., Vol. xxxviii, pp. 290 and 302. 
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Mr. Pegram. 


Mr. Breuchaud. 


Mr, Abbott. 


cipitous that diversion the river seemed serious question, and 
the location city the mouth the made especially 
desirable design dam which would absolutely safe due 
considerations cost would permit. The speaker suggested that 
form tried having isolated piers connected arches with im- 
pervious faces, form which given Mr. Goldmark’s paper; the 
objects accomplished being: 

1.—The construction piers independently, thus avoiding the 
necessity diversion the river; 

2.—The securing impervious face the dam; 

3.—The avoidance uplifting pressure water that might leak 
under the dam; 

4.—The ability get better class masonry building 
smaller masses than the ordinary dam; 

5.—Less total cost. 

Cracks concrete are apt long, and hard stop, and there- 
fore the necessity steel plate the up-stream face. Large steel 
plates, the time, could have been bought trifle more than one 
cent per pound, and the speaker proposed design having isolated 
piers triangular form with up-stream slope 30°, 114 ft. thick, 
and spaced ft. the clear, the up-stream face being continuous 
steel plate corrugated with radii ft. over the piers’ ends and ft. 
between the piers, the up-stream toe enclosed wall con- 
crete, ft. thick and ft. high, enclosing horizontal angle-irons 
riveted the steel plate assist its weight resisting the 
overturning effect. 


Am. Soc. E.—It somewhat difficult give 
off-hand estimate the cost the masonry the author’s dam 
compared with that dam the ordinary section; but the 
speaker believes the cost would greater, because would require 
high grade work, with deep, close-cut beds and joints, ensure 
anything like reasonable degree water-tightness such thin 
wall that proposed. 

Am. Soc. E.—The speaker has had little ex- 
perience the actual construction masonry dams, but has had 
considerable the endeavor construct masonry such manner 
make completely water-tight; and appears him that 
the points made Mr. Pegram are exceedingly well taken. 

There are two aspects engineering: One, the theoretical point 
view, and the other, the adaptation the design indicated 
theory practical conditions. There appears little doubt 
that dam other structure intended enclose water could de- 
signed with more economical section, upon the principles devel- 
oped this paper and discussion, than according the ordinary 
methods. Doubtless there would considerable saving the 
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actual quantity masonry; but when the problem presented Mr. Abbott. 
making water-tight structure thin would called for the 
principles this paper were followed out, very difficult problem 
introduced, and one for the solution which quantity 
masonry rather than strength construction required. also 
seems that the subdivision dam into number buttresses, 
demanded the plan proposed the paper, likely intro- 
duce such complication stresses will make accurate determina- 
tion thereof, even theoretically, exceedingly difficult problem, and 


one which entirely incapable solution under ordinary practical 
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Discussion.* 


paper presents detail subject about which there very little lit- 
érature. The conclusions, however, which have found expression 
the plans presented the paper, are very different some important 
particulars from the conclusions which the writer’s experience has 
led him. 

These particulars will the subject this discussion. 

Lock Location— Guide and Guard this subject Mr. Mc- 
Calla states follows: 

Locations were sought wide, shallow places with good, high 
banks, and curved instead straight reaches. The locks are al- 
ways located the convex shore, order secure better protection 
from the drift during floods, and straight approaches parallel 
the axis the lock re-entering the stream.” 

The proposed guide and guard arrangements for entrance and exit 
are follows: paved slope, ft. ft., above the lock, and 


This discussion (of the paper McCalla, Am. Soc. E., printed Pro- 
ceedings for April, 1902), printed Proceedings order that the views expressed 
may brought before all members the Society for further discussion. 

Communications this subject received prior October 25th, 1902, will pub- 
lished subsequently. 
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pile clusters below. The guard arrangement above the lock Mr. Sibert. 


line pile clusters flaring toward the middle the stream, with noth- 
ing below. See Fig. 16. 

The writer’s experience leads the following: 

lock with fixed dam should located, practicable, wide 
straight reach the river. forced locate lock and dam 
bend, foundation other conditions, the lock should placed 
the convex side the bend. There should guide wall, having 
the inside face vertical, the land side the entrance. The align- 
ment this wall should such that boats alongside can enter 
the lock without material change direction. The least length 
should such that boats can come alongside before the head 
the craft comes into the dead water the entrance. The maximum 
length should depend the rapidity with which necessary op- 
erate the lock. Where taxed the business, the guide wall 
should long enough allow boats come alongside and 
position enter the lock, that delay will result when the lock 
ready for boat. Mooring piers, for boats awaiting lockage, are 
necessary, and guide walls, when long enough, form the most cor- 
venient piers. 

The guard wall should solid, with possibly short drift gap 
next the head the river lock and should such length 
that one lockage lying inside will safe cut loose from the 
steamboat. The solid wall will deaden the water the entrance 
that barges can taken into the lock hand. This wall should 
flare slightly toward the middle the stream, but not enough 
create appreciable eddy below the dam near the lower entrance 
the lock. This flare should prolonged pile clusters. paved 
slope immediately above the lock objectionable, for the reason that 
the wheels boats will damaged striking upon it. 

guard wall made entirely clusters piles from ft. 
apart, makes the entrance the lock very difficult and dangerous. 
When the water high, the draft the water between the pile clusters 
pulls everything hard against the clusters, making impracticable 
place barges the lock hand. The forward outside corner 
barge likely drawn behind cluster, and steamboat 
would forced put out line get the barge out. 

The guide wall below the lock should solid, with the inside face 
vertical. Its height should such that will flooded the same 
time that the upper end the lock wall flooded; its length 
determined the same way that the length the upper guide wall 
was determined. 

Guard walls the lower end the river lock walls should 
avoided where possible. Where the dam not located near the head 
the lock, and when the lock short, the reaction sometimes forces 
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Mr. Sibert. the construction such wall. absolutely necessary that gates 


mitered properly, and when there any danger that the reaction 
below the dam will disturb this mitering before enough head the 
gates hold them together, guard wall should built. the 
writer’s opinion, some the recent failures wooden lock gates are 
due this cause. This reaction disturbs the miter after there some 
head the gates, and drives one the leaves stream, shown 
Fig. 21. The pressure the upper side the 

other leaf forces the upper part that leaf down 

stream, come contact with the miter 
post the opposite leaf, shown. the water 21. 

rises the pit the leaves are held that posi- 

tion, and one leaf forced the other when the head sufficient. 
guard wall below the lock, with the guide wall, pocket which 
always full drift during rise, which, course, nuisance. 

order discuss the question lock location bend, assume 
that one lock located the convex side and one the concave 
side. The lock located the convex side, Fig. 22, has the guide 
and guard arrangements proposed Mr. McCalla’s paper; that 
located the concave side, Fig. 23, has such guard and guide 
arrangements are thought necessary. 

Let assumed that towboat navigation especially pro- 
vided for, such will predominate the Warrior system. The 
various positions tow entering the lock for both locations are 
shown Figs. and 23. 

seen that tow entering the lock the convex side 
forced keep the stern the towboat next that side, for the 
stern gets out into the stronger current difficult prevent the 
tow from rounding to. high water, when boats have their full 
capacity tow, this can only done safely the use line. 
Assuming, however, that can done without line; when the boat 
and tow are the position shown then back 
the stern the boat out, thus swinging the tow the entrance. 
Such operation swift current just above dam exceed- 
ingly dangerous, and, attempted without the use line, will 
result many tows going over the dam. 

also difficult enter the lock the convex shore low 
water. When the tow the position necessary throw the 
rudders away from the shore backing get the tow shape 
enter. With stern-wheel boat, this soon gives rise down-stream 

current the land side the tow, due the rudders deflecting the 
current made the wheel. This current deflected the bank 
and dead water the head the entrance, and has tendency 
push the head the tow outside the entrance. The stern the 
boat already swinging out into the river, with the result that the 
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entire tow gets into such position force beginning over again Mr. Sibert, 
the operation entering the lock. 
Now, upon examination the positions the tow entering the 
lock the concave side, seen that lines are necessary, and 
unusual difficulties presented. The current naturally takes the boat 
_and tow toward the shore. may necessary back the stern 
out keep off the shore, but this operation the rudder thrown 
toward the shore and the extra current generated thrown the 
river side the boat and tow. 


23. 


may more difficult get out the lower entrance lock 
located the concave side, but there danger attached it. 
Safe navigation should the first consideration lock location. 

concave side bend still preferable the convex side. The convex 
side always shallow. The deposit naturally made this side can 
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first place will replace when removed. the two evils, drift 
the silent process deposit silt during rises, the former more 
easily dealt with. alert lock force can steer all drift over the dam. 
The dead water the head the lock will facilitate it, but the silt- 
ing the entrances cannot stopped, and, after rise, dredge 
will often necessary before lock can put into service. 

straight wide reach river free from the disadvantages 
bend location with the lock either side. lock should 
located, and the dam made such height, that dredging will 
necessary the upper ends the pools order produce the 
requisite depths. Such continual expense. The result- 
ing channels are always narrow, and interfere with the full use the 
river for towboat navigation. The greatest amount deposit pro- 
duced the upper ends the pools. The slackening the cur- 
rent below the dams rising river, until the water piles enough 
create slope sufficient carry the discharge, causes deposit 
heavy material the reaches just below the dams. This makes 
evident that the full depth should made the beginning. 

has been the history all improvements that, soon the 
improvement completed, the navigation interests begin clamor 
for more depth, the profits transportation vary directly with the 
depth. One way giving this depth dredging the upper end 
the pool, and, view such contingency being forced legis- 
lative action, always well make the pool depths the dams 
the beginning, and place the sills below the protected navigable 
depth. 

Dams.—The decision place fixed instead movable dams the 
Warrior River, the writer’s opinion, was wise. disadvantages 
movable dams are many. They are frail structures; the likelihood 
serious accident account drift and ice has rendered neces- 
sary keep the Davis Island Dam, the Ohio River, down for 
least six months the year, from December May, inclusive. Dur- 
ing this time there often low water, with the result that there not 
enough water for the transaction the river business the pool 
above the dam, which includes the Harbor Pittsburg. When 
remembered that line transportation must operation practi- 
cally all the time, order develop its full use under modern con- 
ditions, the almost fatal defect movable-dam system seems 
apparent, and its use should limited particular cases. Such cases 
should be: Rivers which there nearly always sufficient water for 
the business during the winter and spring seasons, unless some more 
efficient system movable dams can devised. Such system 
should one that can surely lowered before the drift ice 
sudden rise can catch it, and one that can raised and maintained 
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TYPE DAM, ALLEGHENY RIVER,(HEAVY ICE THIS STREAM.) 
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Mr. Sibert. notwithstanding such drift ice may running when the stage 
water reduced below that needed for the most economical trans- 
portation commodities. 

the upper reaches all rivers where quick rises occur, fixed 
dams with long locks, wide practicable, seem indicated 
the best system. the lower and flatter reaches movable dams may 
the best. 

Type Fixed Dam.—Figs. are cross-sections the dam 
proposed the paper, and dams which the writer considers good 
types. There also shown the type the first fixed 
timber dams built this country. 

Generally speaking, the less upper slope dam, the less leakage 
area; being impracticable maintain efficient backing such 
slope. the earlier types dams, the upper slope extended from 
the crest the river bottom, the idea being make the water press- 
ure increase the stability the dam. Leakage was abundant, 
course, and such dams could only maintained hard rock 
bottoms. 

gradual change from this type those generally adopted now 
seen the various dams built purposes this coun- 
try the last sixty years, the upper slope decreasing and 
the lower slope increasing. 

examination the section proposed the author shows, 
far can seen, that every possible attempt has been made box 
any leakage that may find its way through the upper face the 
dam. The lower slope double-lapped and caulked, triple-lapped 
sheet-piling driven along the down-stream edge the dam proper, 
the lower breast sheeted, the sheeting the apron double- 
lapped, and triple-lapped sheet-piling driven along the lower edge 
the apron. 

the foundation for the lock, Mr. McCalia’s plan wisely provides 
for relieving the floor from any pressure from the upper pool due 
leakage through the triple-lapped sheet-piling; why the same prin- 
ciple was not applied the dam design, not seen, when known 
that practically impossible make the filling crib dams abso- 
lutely impervious water. The sheet-piling the lower edge the 
dam and apron, the plan presented, acknowledgment this 
fact. 

the sections showing types dams the Green, Kentucky, and 
Allegheny Rivers, the dam made the upper breast and slope. 
The remainder the structure for the purpose holding the 
upper breast and slope their work, and for controlling the flow 
the water over the dam such way protect the structure itself 
from the action the water under the imposed conditions flow; 
also, reduce the disturbance below the dam, for reasons. affecting 
navigation. 
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The sheeting the lower slopes these dams one thick- Mr. Sibert. 


ness timber, placed that there will 1-in. opening be- 
tween the pieces sheeting the lower end the slope. This 
opening may gradually decreased nothing the comb the 
dam. 

The lower breasts the dams and aprons are open crib 
work, and the pieces sheeting the apron are spaced in. apart; 
the idea being let out any leakage that gets into the body the 
dam. 

The writer has seen two cases where the sheeting (not double- 
lapped, but laid close the aprons) was taken off; and several 
cases lifting the lower slopes dams, due close-fitting 
sheeting. 

Assuming leakage through the dam and under the apron, pro- 
posed the paper, simple calculation will show that the pressure 
resisted each holding-down driftbolt the apron (there 
being one each pile, ft. each way) will excessive. 

reason seen for pile foundation for timber crib dam, 
unless the cost. concrete dam, ultimate rebuilding 
concrete, contemplated, there reason, and section for such 
shown Fig. 28. the design this dam, the reduction 
the cost the coffer-dam minimum was aimed at, and 
thought that such dam can built low cost. The timber foun- 
dation for the concrete top can built without the use coffer. 
The concrete base, section time, high low water, can then 
put behind the bulkhead made the projecting sheet-piling. 
building the remainder the dam, sufficient number openings 
(each about ft. wide) carry the low-water discharge should 
left. With this arrangement, head will produced the dam until 
the closing the 10-ft. openings commenced. Beams across these 
openings having been placed while building the contiguous sections, 
little trouble should experienced bulkheading off these openings 
fill them with concrete. 

Length and Lift Dams, and Height Lock above Crest 
Dams.—This subject about which there has been very little the- 
oretical discussion, far the writer knows. The available data for 
such discussion are very meager. 

The result desired apportion the foregoing elements lock 
design that, when the lock walls are submerged, navigation over the 
dam practicable. 

seems have been solved the paper adopting uniform 
lift, uniform height lock wall above the crest the dam, and 
uniform length dam. the length the pools above and 
below the dams, which depended course upon the slope the 
unimproved river,was left out consideration. This element very 
important one. 
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The lift and height the guard wall Lock No. Black 
Warrior River, being such practically produce the required con- 
dition, similar lift and height guard wall was adopted for the 
Warrior system. 

examination Fig. shows that the length the pool below 
Lock No. Black Warrior, miles; the five upper pools the 
Warrior River vary from miles length. view 
the fact that the fall the dam due, not only the height 
the water surface the crest the dam, but the elevation 
the water surface just below the dam, which latter condition de- 
termined the slope necessary for the discharge the flood through 
the pool below, seems follow that, since greater elevation 
water the upper end long pool necessary produce 
certain slope than necessary short one, boats cannot ordinarily 
over the dams the Warrior River when the lock walls are just 
flooded. 

The effect lengthening the dam digging away the bank locally, 
shown Fig. 16, can very easily over-estimated. 


29. 


Dam No. the Monongahela River, Fig. 29, now about 
the same design proposed the paper. This condition was pro- 
duced the unauthorized building out the banks above and below 
the dam. The question is: What difference would make the bank 
was filled out the line Itis noticed that during flood 
stages the fall the dam considerably less from Cto than 
along the remainder the crest. Boats often over the dam from 
Cto when they cannot over the other part. 
that the effect this local widening not felt entirely across the 
river for any distance above. The effect such widening will 
vary somewhere between that apparently expected and that produced 
filling once the extra space. produce the expected result, the 
channel the river above should gradually widened the dam. 
The probable effect the sudden narrowing the channel below the 
dam, the manner indicated Fig. 16, will that the water will 
toward the opposite shore and increase the violence 
the eddy that will exist below the lock. This eddy passing through 
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the pile clusters will cause difficulty entering the lock from Mr. Sibert. 


below. 

There are not many points the construction the lock itself 
that vary materially from the practice with which the writer 
accustomed. Some few are worthy mention, however. 

the Monongahela River, building concrete locks, work 
the 30-ft. blocks monoliths never stopped, night day, 
until the monolith completed. 


J 
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Fie. 30. 


Scour below dam greatest next the lock wall and abutment. 
Sometimes fill will noticed the center the stream, while 
deep narrow channel will made along the lock wall, due probably 
the guiding effect the wall. some instances the 
gahela River this cut ft. deep. This would indicate that the 
penetration the sheet-piling depth ft., shown the 
plan, was not sufficient, unless submerged protection crib was built 
alongside and outside the lock wall. 
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The method opening the gates departure from the usual 
practice, and undesirable one, thought. has the appear- 
ance taking hold the wrong end the gate. course, 
possible apportion the lever arm and force such way 
overcome the calculated resistance, but there often uncalculated 
resistance, due the jamming together the miter posts, especially 
when these posts are somewhat old, that difficult overcome 
force applied near the resistance. starting gates thus jammed, 
the Monongahela River, chains have been broken, the point 
application having been near the toe, and not the heel. The usual 
methods, viz., arack spar working pinion capstan, Fig. 30, 
aspar and rope seem preferable medium and small-sized 
locks. the larger locks, opening and closing the gates chains 
the usual practice. 

Wart, Am. (by letter).—This paper will prove 
much interest engineers connected with works canalization, 
because, outside the reports the Chief Engineers the 
Army, very little information the subject accessible. 

One feature the foundations worthy note, the 
omission timber floor the piles under the main walls. This 
practice which not often met with the design locks, the usual 
method having been drift-bolt caps the heads the piles, and 
spike plank flooring which concrete foundation course 
commenced. this method, however, the entire weight the 
masonry has carried the piles, and the additional support 
which could have been obtained from the natural foundation, the 
concrete had surrounded the pile heads, not turned use. Besides 
this, the strength the work depends the ability toresist crushing 
those parts the caps which rest the piles, and through which 
all the load must pass. While these may strong enough when dry, 
they become weaker when wet, experience has shown that timbers 
long submerged and under pressure become softened the water. 
probable that the cracks, which have appeared after 
years, some walls built pile foundations, have been due this 
cause. 

The design the floors locks sometimes open similar criti- 
These portions, which are vital point the structure, too 
often bear the stamp permanency, whereas, point fact, 
they ought the last parts ever need repairs. The opinion 
General William Craighill, Hon. Am. E., ex-Chief En- 
gineers, well worthy note this respect, when, report, 
stated that long experience had convinced him that all construc- 
tion connected with lock, especially where the portions would 
submerged, nothing but the best and most permanent work was worth 
puttingin. This fact has been long known European engineers, and 
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the use impermanent materials, such timber floors, for perma- Mr. Watt. 
nent construction, was long ago discontinued them. They are well 
acquainted with the fact that timber, permanent under 
water, must protected from all currents, will worn 
away, slowly exposed slight current, rapidly 
exposed strong one. true that lock floor the 
fibers will eroded slowly and very different rate from the 
sheathing dam, but the effect will none the less sure, and, 
renewal will mean stoppage navigation, pumping out the lock 
pit, and, extreme cases, having build coffer around the entire 
lock, the amount saved cheap first construction would appear 
very questionable economy. For small extra expense, where 
concrete available, solid arched floor could put one 
that would free from erosion and free also from that worst 
failures lock, upspringing from the pressure below. the 
Suresnes lock, just below Paris, completed 1885, the floor consists 
arch cut stone, with rise ins. the chamber width 
ft., and laid bed masonry several feet thick. This most 
durable method construction, and, while may not followed 


the full extent America, may hoped that construction which 
impermanent, economical only its first cost, will soon become 
thing the past. 
source anxiety many engineers, the writer’s experience has led 
him believe that the only safe way dispose the danger from 
upward pressure build the floor strong enough resist it, and 
let the seepage from the upper pool force its way out making 
natural channel its own. For this purpose there section 
better adapted than the inverted arch, because, for the amount 
material, far the strongest type floor built. The method 
providing stone sub-drains seems questionable utility. The 
rip-rap filling crib, rivers ordinary sediment, will become 
completely choked with mud single winter, and, such cribs are 
usually exposed more less current, would seem reasonable 
believe that sub-drain exposed time floods passage 
water would choke readily, and thus defeat its purpose. 
The proposed relief using ball valves, shown Fig. while 
novel and ingenious, open objection that they will render the 
pumping out the lock very difficult. Their use based the theory 
that the sheet-piling will prevent seepage from the outside, except 
extent which can cared for the pumps. The writer had 
occasion pump out chamber some time ago under lower-pool 
head about ft., the lock question being gravelly foundation, 
and surrounded line sheet-piling driven well and carefully 


could have been donein work this class. The floor was piles 
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and double plank, overlaid with concrete. During the repairs, some 
holes had drilled the plank, and wherever one came con- 
tact with joint strong jet water came through the hole. 
Moreover, when pumping was begun (with 10-in. centrifugal pump), 
was found impossible lower the water more than about 
vestigation showed that the stone drain usually placed behind land 
wall had been arranged discharge through 12-in. pipe into the tail- 
bay, that had communication with the pool when the lower 
coffer was in, and the water flowing through must have come under 
the foundations from outside. The pipe was stopped with 
wooden plug, and the chamber emptied without further difficulty. 
From such evidence the passage water beneath porous founda- 
tion, would appear reasonable believe that where openings are 


made through floor will matter considerable difficulty 
pump out. 


neering features and details the lock construction the Black 
Warrior, Warrior and Tombigbee Rivers, described Mr. McCalla, 
form contribution the literature river improvement 
the United States. Like several other large improvement projects 
now being executed the General Government, the question 
whether the benefits derived will warrant the expenditure 
involved has been given but little consideration, and the probable 
cost transportation per ton, stated, fair one 
for comparison with railroad rates between the same terminals. 

examination the map Alabama shows fairly good railroad 
facilities between the coal fields and the Gulf ports, and the rate 
quoted, $1.10 per ton for distance upwards 400 miles water 
route and 275 miles rail (about mills per ton-mile rail, and 
2.7 mills per ton-mile for distance the water route), certainly not 
heavy tax the development the mining industries, and 
probably low the freight can carried profitably rail 
present, and nearly low the rate would the completed 
waterway all fixed charges, due construction, maintenance and 
operation, were included the rates. 

If, order promote competition and secure minimum railroad 
rates from the coal fields Alabama the seaboard, the General 
Government should furnish way, grade the roadbed, lay 
the rails, and maintain first-class double-track railroad between the 
freight terminals the mines and seaboard, the existing railroads 
would have just cause complaint. Yet, construct and maintain 
waterway between the same terminals, free fixed charges for con- 
struction, maintenance and operation, involves exactly the same 
objections. the sole object constructing and maintaining free 
waterway establish transportation rates, meet which existing 
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railroads must operated there are certainly grave doubts Mr. Wisner. 
whether the work justified warranted. 

the writer’s opinion, the only conditions which warrant the 
General Government constructing free waterway, between termi- 
nals where first-class railroad facilities already exist, where such 
waterway will develop new commerce, which otherwise could never 
made profitable, and which will indirectly build new freight 
traffic benefit the railroads well the waterway. 

The result the improvement the waterways the Great Lakes 
striking example building new commerce which otherwise 
could not have been established, and which indirectly has resulted 
railroad traffic between the lake ports and the seaboard which has 
made the railroads, competition with the lake waterway, the best 
dividend-paying roads the country. 

The Illinois and Mississippi Canal, from the Mississippi River 
near Rock Island Lake Michigan Chicago, equally striking 
example useless waste public money for waterway which will 
never develop new commerce any material extent, nor control 
the rates railroads between terminals: Some interesting and 
instructive engineering work the way concrete lock construction 
has been done this canal, and, example how build good 
concrete locks, the work great value the profession, but, from 
the point view whether will pay, either directly indirectly, 
the project should never have been undertaken. 

Under which these classes improvements the Alabama work 
falls question which should have been more thoroughly considered 
the Government officials than would seem have been the case. 

The author states that actual cost transportation, when 
the lock system completed, should not exceed cents per short 
ton, mill per ton-mile.” This rate does not include anything for 
interest the cost construction, annual expenses for maintenance, 
repairs and operation, for profit the transportation and transfer 
companies. 

The amount which these fixed charges will increase the trans- 
portation rate cannot stated definitely without knowledge the 

the Erie Canal, waterway approximately the same depth 
the one under consideration, the transportation rate averages 
about mills per ton-mile, and both are free waterways fair 
presume that the rates the Alabama rivers will not much 
different from that the Erie Canal. 

the Chesapeake and Ohio Railroad, stated that coal car- 
ried profit rate mills per ton-mile, and since this rate 
involves fixed charges for cost construction and maintenance the 
road, really comparatively less than the Erie Canal rate. 
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The Bessemer and Lake Erie Railroad said carry ore from 
Conneaut Pittsburg actual cost, for transportation alone, 
mills per ton-mile, the actual freight rate being 3.65 mills per ton- 

the business between the coal fields Alabama and the seaboard 
will warrant the expenditure 000 000 for free waterway, there 
reason why double-track freight railroad, capable handling 
coal cheaply the Chesapeake and Ohio could not 
likely charged the improved waterway, the fixed charges 
due cost, maintenance and operation included. 

all estimates transportation rates, should noted that 
there vast difference between the actual cost moving ton one 
mile open waterway loaded vessel, and the rate which must 
charged cover profits, deterioration works and vessels, repairs, 
operation, maintenance, fixed charges, and loss from terminal and 
other detentions. extremely doubtful the boats the river 
waterway would able sufficiently near the mines loaded 
without first handling the coal with cars over several miles railroad, 
which would involve extensive transfer sheds, and large addition 
the cost transportation the waterway, which would eliminated 
from the rate carried cars direct from the mines the seaboard. 

data are given the paper which estimates for the annual 
cost maintenance and operation can based, but, the waterway 
operate hours each day. This will require three shifts men 
each lock, and the rivers are very crooked and narrow—in many 
places being only 100 ft. wide—a thorough system lighting for both 
locks and channel will necessary. 

For the present consideration, the following approximate estimate 
the probable annual expense account based upon volume 
traffic requiring daily hours’ the waterway maintained 
good condition: 


Annual cost operation and supplies: Twenty locks 


Lighting locks and 50000 
Maintenance locks and channel.................. 000 
Extraordinary repairs, supervision and contingencies 000 

Probable annual $500 000 


apparent, therefore, that, until the volume traffic exceeds 
000 000 tons per year, the cost transportation due the necessary 
fixed charges alone will cents per ton, more; which must 
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added transportation rate probably mills per ton-mile, making Mr. Wisner. 


the actual cost per ton between terminals practically the same the 
present railroad rate. 
true that with free waterway the fixed charges, amounting 


about one-half the total annual cost transportation, will assumed 


the General Government, but, there are public lands de- 
veloped the coal regions Alabama, from which the general public 
are receive any returns, would appear that the only parties 
benefited the improvement are the owners the coal and iron 
mines Central Alabama. this the case open question 
whether the improvement sufficient national importance war- 
rant the General Government assuming one-half the cost trans- 
portation the products from the mines seaboard, and whether, 
the project sufficiently meritorious warrant the expenditure, 
would not more just the people the entire country charge 
toll make the enterprise self-supporting, and thereby place 
the annual expenses the property and business benefited. 

not the writer’s purpose question the advisability the 
project, which, from the data available the reports the Chief 
Engineers, cannot stated definitely, but raise the issue 
who should pay for and maintain improvements waterways and 
harbors where the benefits are purely local and have direct bearing 
the commerce the whole country. The largenumber projects 
provided for the River and Harbor Bill 1901 which were open 
this criticism caused its failure pass Congress, and the bill which 
recently became law narrowly escaped the same fate, for similar 
reasons. 

There tendency the part legislators scrutinize this 
class expenditures more closely than heretofore, and engineers hav- 
ing charge projects requiring national support will have show 
wherein the commerce the country will either directly indi- 
rectly benefited, the necessary appropriations will not obtained 
easily the future. 


involved the design lock constructed the solid rock are 
neither difficult nor unusual, being simply those retaining wall, 
wall resist hydrostatic pressure, combined, certain parts, 
with the thrust from the gates. The chief points considered are 
the details, principally those the filling and emptying valves and 
the machinery the lock. If, however, the foundations are not 
such favorable material, complications set in, and these must pro- 
vided for each particular case may demand. The writer does not 
propose discuss the general principles lock design, but call 
attention some details which have proved useful his experience. 

The guard lock with fixed dam, the height its top above 


: 
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the dam crest, must determined accordance with the varying 
conditions. Theoretically, should such that navigation over the 
dam can had from the moment when the lock passes out use 
through submergence. Practically, other conditions may determine 
this. illustrate: Lock No. the Kentucky River, where the 
guard ft., the fall over the dam, when the lock passes out use, 
from ft., consequently there can passage either through 
the lock over the dam. render the lock navigable until the river 
rises such height obliterate this fall, the walls would need 
raised about ft., necessitating comparatively large outlay for 
the incommensurate result few extra days navigation each year; 
but, this stage the river, the current very swift, and very heavy 
drift generally running; besides this, many the regular landings 
are submerged, and passage under some the bridges over the river 
impossible; therefore navigation suspended until the rise has par- 
tially subsided. view this condition would not have been 
economy make the guard ft., and was therefore made such that 
the lock could used the stage when boats generally stopped 
running. 

For filling and emptying the lock, the writer’s opinion, culverts 
the walls, passing around the hollow quoin, are the best. Valves 
the gates are possible source weakness, and, whether opened 
with worm-gear with rack and quadrant, all offer the objection that 
they have maneuvered the narrow width the gate, all 
sorts weather and temperature, and both day and night, being espe- 
cially dangerous when the gates are coated with snow 
verts the walls may closed with butterfly valves vertical 
axis, with cylindrical valves. the former, the frames which 
they fit should metal, not wood, and should cemented water- 
tight when set. Those with which the writer has had are made, 
some cast iron, others wrought plates, channels and angles, all with 
and opening with the longer arm inward and stream; 
these arms are designed that, when the valve closed, the longer 
arm has less its surface exposed the water pressure than the 
shorter, and, consequently, the excess pressure keeps the valve closed. 
Cylindrical, cast-iron valves are use upon the Muskingum River, and 
have given satisfaction; they will used Locks Nos. the 
Big Sandy River, Locks Nos. and 10, the Kentucky River, and 
the proposed lock Colbert Shoals, the Tennessee River. They 
have the advantage simplicity and ease operation, and are set 
farther back from the face the wall than the butterfly valves, thus 
giving the lockmen greater safety when operating icy weather. 

For opening and closing the gates hand power; the writer, after 
much investigation, has found nothing entirely satisfactory, but the 


_best, his opinion, the steel rack-bar, built two channels, 
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one-third the distance from the miter post, less. This rack 
operated gear wheel which capstan head with sockets for 
bars, and which can set back far enough the wall toensure safety 
the men they should slip when nearest the lock pit. For the 
river walls, this rack should supported, when the gate open, 
bracket the outside the wall, removable times flood. 

For coffering the upper and lower bays, order make repairs 
the chamber, permanent trestles support needles have been used. 
The writer considers these objectionable, for two reasons: First, the 
danger deterioration rust. These trestles are constantly under 
water, and inspection cannot had, nor can they repainted without 
removal diver, unless the pool drawn, another coffer put 
in, suspending navigation for the time; consequently, when the time 
comes use the trestles, they may prove unreliable because loss 
strength rust. The other reason that they are the way 
dredging. were put the upper entrance Lock No. 
the Kentucky River, when built 1891, but there has never yet been 
occasion use them. Dredging necessary there every year after 
the winter and spring rises, and great care exercised the dredge 
runner that spot, yet, spite this care, the trestles are struck 
more less often the dredge dipper, and one was caught badly 
that was torn out; whether the others are fit state use, 
whether they are bent distorted, not known. For locks having 
width not more than ft. the chamber, timber beams can 
built span the opening, letting the needles rest against them and 
against shoulder made for that purpose the lock floor. 
spans would desirable use removable steel truss above the 
water level, supported temporary timbers, removable trestles, 
both with steel needles formed I-beams and buckle plates, from 
ft.wide, with ordinary timber needles. The journals for these 
trestles would set permanently, and would made extra heavy 
resist rust. The trestles would ft. apart, and would take but 
short while set them and their needles place. After use they 
would removed, cleaned and taken their place storage, where 
they could always inspected and kept good condition. 

The question whether fixed movable dam should used, 
one that must decided the requirements the commerce 
the river under consideration. 

For fixed dam, the experience the writer has led him strongly 
prefer concrete timber structure, being more economical, 
and less cause worry. Timber supposed last indefinitely 
under water, and, general rule, does, but just the excep- 
tions that cause all the trouble, and the writer has been compelled 
tear out many thousands feet good timber order get 


latticed, with cast-iron rack, attached the top the gate about 
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deep enough that which had rotted and was causing the over- 
turning the structure. When the cost this demolition and 
reconstruction taken into account, will found that concrete 
just cheap. concrete used, the down-stream slope the dam 
should not steeper than 45°, and should terminate apron 
with flat curve upward. This apron should long possible, 
order give good discharge the water. See Fig. 31. 


dam timber cribs filled with stone used, can, unless the 


river very swift one, built along the shore, quiet water, for 


several courses, and then towed position, sunk and filled. The 
bottom course timber should blocked fit the bed 


CONCRETE DAM KENTUCKY RIVER, KY. 
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the river, approximately, according soundings taken before build- 
ing; this has been carried out successfully the writer with cribs 
250 ft. long, ft. wide and ft. high, with very little trouble. 
This method has the advantage leaving the river open until the 
last moment. This kind dam dependent only upon its weight, 
the timber cribs being simply many boxes prevent the stone 
from being washed away, and all dapping cross-timbers and splicing 
longitudinal timbers unnecessary expense. has been the 
writer’s practice use butt joints everywhere. the face the 
work the butt joints the stringers come over tie, the interior 
they may come tie anywhere between two ties; the result 
has been quite satisfactory and cheap. The use timbers square 
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cross-section, and not simply oblong, also advisable for economy. 


Any side may then put uppermost, and time wasted 
making extra turns. This item small, but worth consideration. 
The most economical size timber the work the Kentucky 
River has proved ins., this being more easily obtained 
than ins., and being amply large. The pens dams and cribs 
are all ft. from center center each way. The sheathing the 
up-stream side the dams formed one layer 3-in. plank, 
covered 2-in. plank, breaking joints. These can laid close 
enough obviate any necessity for caulking, but should any joints 
open they will soon filled with deposit. The top layer the 
sheathing two lengths, the one next the crest being short, 
can then removed easily when worn out, and replaced without 
drawing the pool down more than ins. Probably still 
better way construct the crest would stop the sheathing 
ins. from the crest, and fill this space with longitudinal 12-in. 
plank. This would entail less labor and time tearing when 
worn out. 
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RELATIVE PERMANENCE 
STEEL AND MASONRY CONSTRUCTION. 


Informal Discussion the Annual Convention, May 21st, 


For 


steel susceptible being made permanent building material 


masonry 


Am. Soc. E.—Perhaps the principal feature 
relation the durability steel the effect water upon steel 
structures. steel metal exposed the combined action 
air and water condition brought about that soon produces rust, 
the decomposition the metal. One the most illu- 
minating examples the effect water metal, with and without 
air, was brought the speaker’s notice about three years ago. 
son, Adams Co., lumber dealers the Harlem River, had put 
artesian well, hoping get water take the place the Croton sup- 
ply. The water obtained was brackish, but much cooler than the 
Croton was not fit drink, but, order 
take advantage its temperature, they made pipe, carry- 
ing down about 100 ft. into the well and putting faucet its 
returnend. Inthis way they obtained pleasant temperature for 

water all the year round. This pipe was retained place 


*The discussion this subject, which formal paper was presented, con- 
tinued from the August, 1902, Proceedings. 
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for, perhaps, ten years. 
had taken out. The part this pipe above the water was found 
rotten. The pipe which had been below the water 
was perfect condition, and even retained the blue mill scale and 
tool marks. Upon this part the pipe, however, there was whitish 
coating, like thin whitewash, which could rubbed off with the 
fingers. Whether this coating preserved the metal from oxidation, 
whether was the fact that metal does not become oxidized water 
alone, are matters for future discussion. The fact is, the metal which 
had been below water did not show the least sign decomposition 
any kind. 

short distance below the yard Willson, Adams Co., the old 
bridge which crossed the Harlem River Third Avenue had been 
supported pneumatic piles—the speaker thinks they were among 
the first that were put down inthis country. These piles were cast 
iron, ft. diameter, with interior flanges and bolts connect 
them. These bolts were put the usual way; and the piles, after 
being sunk place, were filled with concrete. The joints were not 
water-tight; they never are; everything was immersed, being below 
the river surface. After years, when these piles were 
removed, the time building the present structure, the bolts 
the flanges were found perfectly free from rust. Not only that, 
they were greasy; the oil the bolts was there, apparently the 
same condition when put years before. 

The speaker has never known acase where steel iron corroded 
when kept away from the influence the air. has hesitation. 
whatever using steel connection with structures where there 
clean water, the water remains constant level; more than 
has using wood under similar conditions. 

the present day everybody wants structures built what might 
called high-power material. High-power material, the speaker’s 


not only possesses high power, but high durability the 


same extent, and only requires care keep properly protected 
against rust. The speaker would use steel iron under the same 
conditions that would use wood. 

The durability pipes greater when there are inorganic min- 
eral impurities the water, than when the water contains organic 
impurities, Mr. Darrach has intimated. 

The speaker has known cases, and there are cases record 
the Transactions this Society, where piles which were constantly 
submerged have rotted, simply because they were exposed the 
action sewage; or, other words, because they came contact 
with organic impurities. Organic impurities act steel wood 
just salicylic acid bath would act masonry. one will con- 
tend that any material indestructible when contact with sub- 


the end that time had rusted off and Mr. O’Rourke. 
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Mr. O’Rourke. stances which will break up. Organic impurities will destroy any- 


thing. They cause loss materials and loss life. Man cannot 
stand them, nor can iron. Inorganic impurities, the clean chemical 
agents, under certain conditions, will act manner that can 
foreseen, but with the many few which are suffi- 
ciently known, there too much uncertainty. When they exist, 
metal, however protected, should not risked. 
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MEMOIRS DECEASED MEMBERS. 


will reproduced the Volumes Any informa- 
tion which will amplify the records here printed, correct any should be- 
forwarded the Secretary prior the final Publication. 


IRA ALEXANDER SHALER, Am. Soc. E.* 
Diep June 1902. 


Ira Alexander Shaler was born Ridgefield, New Jersey, Sep- 
tember 19th, 1862. was General Alexander Shaler, who 
served the Army the Potomac with distinction. His mother, 
fore marriage, was Miss Mary McMurray, New York City. Major 
Shaler was direct descendant, the eighth generation, Captain 
Thomas Shaler, who came America from Stratford Avon, 
England, 1662, and, with twenty-seven other emigrants, founded 
the town Hadden, Connecticut, where most his descendants lie 
buried. 

the age eight young Shaler was sent private school 
New York. Three years later entered the Public Grammar School 
No. 55, from which was graduated 1878. For the next two years. 
studied the College the City New York, and all these 
schools his record was excellent. 

September 16th, 1880, entered Cornell University soph- 
omore, taking for the first year the general course Science and 
Letters. Feeling, however, that this led particular profession, 
and desiring work for some specific purpose, decided take the 
course Givil Engineering. was graduated, with the degree 
E., 1884. Two years later received his from Cornell 
University. 

Soon after graduation entered the Engineer Corps the 
Aqueduct Commissioners the City New York, being first engaged 
the office the Chief Engineer, and, later, the field, the con- 
struction the New Croton Aqueduct. Assistant Engineer had 
charge section the Aqueduct Tunnel Manhattan Island, 
the 135th-Street Gate House, and the pipe line from 135th 125th 
Streets. 

His tastes, however, were more the line contracting than 
engineering, and, therefore, left the service the Aqueduct Com- 
missioners 1889 engage contracting. Among the works exe- 
cuted him, either alone partnership with others, were the 
Cornell Hydraulic Titicus Dam, forming reservoir 


Memoir prepared Edward Wegmann, Am. Soc. 
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for New York City; the United States fortifications Gull Island; the 
Cold Spring (N. Y.) Dam; the water-works for Gloversville, New York, 
and the changing the Madison Avenue car tracks conduit elec- 
tric system. 

the beginning the Spanish War, Major Shaler offered his 
services the Governor New York raise engineer regiment 
serve during the war, but, learning that the Governor had 
authority furnish such regiment, accepted invitation 
from Colonel Eugene Griffin assist him organizing the First Reg- 
iment, Volunteer Engineers, and was appointed Captain 
Company accompanied this Regiment Puerto Rico, and 
returned with Major the Second Battalion. 

January, 1899, Major Shaler was married Miss Mary Duncan 
Leverich. After spending year abroad with his wife, returned 
New York engage again contracting, and obtained sub-contract 
for Section the New York Rapid Transit Road. This section, which 
entirely tunnel, extends under Fourth Avenue from 34th 42d 
Streets. this work Major Shaler met with series almost un- 
paralleled misfortunes. January 27th, 1902, his supply dyna- 
mite exploded, killing five persons and doing great damage the 
Murray Hill Hotel and other buildings. While Major Shaler was 
exonerated from all blame this matter, was responsible for the 
damage done. This explosion ruined him, financially. 

February 22d occurred the conflagration the Regiment 
Armory 34th Street and Fourth Avenue, which burned part 
Major Shaler’s plant and tools. March some ledges rock 
slid into the tunnel, causing such damage four houses opposite that 
they had purchased the contractor avoid suits for damages. 
This series disasters culminated June 17th, when Major Shaler 
was inspecting his tunnel with Chief Engineer William Barclay Par- 
sons and Deputy Chief Engineer George Rice. mass rock 
became detached from the roof and struck Major Shaler the back 
his head and shoulders, causing injuries which died June 
29th, 1902. 

Major Shaler had force character that inspired with confidence 
all who came contact with him. mind was well balanced. 
ful disposition, was very energetic, disciplinarian, and yet just 
that was liked those who worked under him. nature cautious, 
would discard defective machinery long before was worn out. 
was very conscientious, and followed what conceived his duty 
even though involved the outbreak the Spanish War, 
though engaged married, nothing could deter him from per- 


forming what conceived his duty, viz., offer his services to- 
his country. 
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His manly character, genial disposition and many other sterling 
qualities won him host friends. His unselfish nature was well 
shown the first words uttered after being stricken down the 
heavy piece rock that broke his back and inflicted other serious 
injuries. These words were: 

body. Take the hospital, that Mrs. Shaler won’t see until 
she has been warned. Break her just gently you 


can, then bring me. Bring, also, father and mother. Let 
the work this section right on.” 


Major Shaler was member the Alpha Delta Phi, Barnard and 
Cornell Clubs, and member the Loyal Legion (second class). 
was elected Junior the American Society Civil Engineers 
July 4th, 1888, and Member June 5th, 1895. 
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MINUTES MEETINGS. 


THE SOCIETY. 


October 1902.—The meeting was called order 8.40 
Joseph Knap, Treasurer, Am. Soc. E., the chair; 
Secretary McMinn acting Secretary; and present, also, 
members and visitors. 

The minutes the meetings September and 17th, 1902, were 
approved printed Proceedings for September, 1902. 

paper Theron Noble, Am. Soc. E., The 
Flow Water Wood was presented the Acting Secre- 
tary, who also read communications the subject from Messrs. 
Ernest Schoder and Saph. The paper was discussed orally 
Messrs. Gardner Williams and Rudolph Hering. 
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Ballots for membership were canvassed, and the following candi- 
dates were elected: 


MEMBERS. 


Sydney, W., Australia. 
Bowers, Lowell, Mass. 
Way Birmingham, Ala. 
Honolulu, Hawaiian Islands. 


Frank Tufts College, Mass. 
South Bethlehem, Pa. 
WASHINGTON SuBLETTE, Minneapolis, Minn. 

Hunter West, Greenville, Miss. 

Iowa Falls, Iowa. 


MEMBERS. 


WILLIAM Leavenworth, Kans. 
Sault Ste. Marie, Mich. 

Frank Cincinnati, Ohio. 

Forp, Hartford, Conn. 

Norman San Francisco, Cal. 

Don Guthrie, Okla. 

Lewis Henry Matanzas, Cuba. 

Henry Francis Adelaide, South Australia. 
Payton Ramsey, Brooklyn, 

New York City. 

Warren Ayres St. Louis, Mo. 


The Acting Secretary read the list nominees* presented the 
Nominating Committee for the offices filled the next Annual 
Meeting, January 21st, 1903. 


See page 292. 
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The Acting Secretary announced the death 
elected Member, November 16th, 1870; died September 19th, 
1902. 


Adjourned. 


October 15th, 1902.—The meeting was called order 
Emil Kuichling, Director, Am. E., the chair; Chas. Warren 
Hunt, Secretary; and present, also, members and guests. 

paper, entitled The Protection and Improvement Foreshores 
the Utilization Tidal and Wave Action,” Allanson- 
Winn, Inst. was presented the Secretary, who also read 
communications the subject from Haupt, Am. E., 
and the author. 

The paper was discussed orally Messrs. Rudolph Hering and 
Thomson. 

The Secretary announced the election the following candidates 
the Board Direction October 7th, 1902: 


ASSOCIATE. 


Watson, New York City. 


James Port Townsend, Wash. 
Epwarp New York City. 
Epwarps, Jr., Steubenville, Ohio. 

Lewis Haney, St. Elmo, Va. 

ALEXANDER New Castle, Pa. 
SHIRLEY CLARKE Ithaca, 

Columbus, Ga. 

Harry Jr., Jersey City, 
Henry New York City. 

Davip Ray, New York City. 

Harvey Sherman, Tex. 

CHARLES HERMAN Johnstown, Pa. 

Purves Philadelphia, Pa. 


Adjourned. 
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THE BOARD DIRECTION. 


September 2d, 1902.—Vice-President Schneider the chair; 
McMinn acting Secretary; and present, also, Messrs. Briggs, 
Osborn, Pegram and Seaman. 

Reconsideration ballots were canvassed, and Mare Otto Eidlitz and 
Hans August Evald Conrad von Schon were declared elected Members 
the Society, and George Corrie Bartram was declared elected 
Associate Member the Society. 

Applications were considered and other routine business trans- 
acted. 

Seven candidates for Junior were elected.* 


Adjourned. 


October 7th, 1902.—Vice-President Haines the chair; Chas. 

Hunt, Secretary; and present, also, Messrs. Croes, Frazier, 

Jackson, O’Rourke, Osborn, Schneider, Seaman, Van Hoesen and 
Wilgus. 

The time and place for holding the next Annual Convention was 
considered, and the Chairman authorized appoint Committee 
report the Board the matter. 

proposed change the form ballots for the election mem- 
bers was considered. 

The appointment the following Committee, award prizes for 
the year ending with the for July, 1902, was an- 

Notice was received from the Executor the will the late Her- 
bert Steward, Assoc. Am. Soc. E., that was prepared pay Mr. 
Steward’s bequest tothe Society. The extract from Mr. Steward’s will, 
making this bequest, follows: 

give and bequeath the American Society Civil Engineers 
the sum two thousand dollars, known the Herbert Steward 
Library Fund. The fund shall invested and utilized the Board 
Direction may elect, provided shall secure yearly 
income; which income shall entirely expended each year for the 
purchase books, maps, apparatus suitable for the Library said 
Society, for the purpose promulgating engineering information. 


also give said Society such technical books from library may 
selected the Secretary the Society.” 


The proper steps were taken accept the legacy under the terms 
the will. 

special subscription £10 the Library Fund the Society 
from Sir Benjamin Baker, Hon. Am. Soc. E., was received, and 
acknowledged with thanks. 


*See page 265, September, 1902, Proceedings. 
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The following resignation was received and accepted: Harry Alex- 
ander Gillis, Assoc. Am. 

Applications were considered and other routine business trans- 
acted. 

One candidate for Associate and nineteen for Junior were elected.* 

Adjourned. 


See page 289. 
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ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


LIST NOMINEES FOR THE OFFICES TOBE FILLED THE 
ANNUAL MEETING, JANUARY 1903. 


The following list nominees for the offices filled the 
Annual Meeting, January 1903, received from the Nominating 
Committee, was presented the Board Direction its meeting 
June 3d, 1902, and announced the meeting the Society 
October 1902. The list has already been mailed all Corporate 
Members: 

For President, serve one year. 


New York City. 


For Vice-Presidents, serve two years. 


Los Angeles, Cal. 


For Treasurer, serve one year. 
New York City. 


For Directors, serve three years. 


Plainfield, J., representing District No. 
ALFRED Yonkers, Y., representing District No. 
Davison, Pittsburg, Pa., representing District No. 
Nashville, Tenn., representing District No. 
Lewis, Nashville, Tenn., representing District No. 
Cheyenne, Wyo., representing District No. 


PROPOSED AMENDMENT THE CONSTITUTION. 


The following proposed amendment the Constitution has been 
received the Secretary, and has been sent all Corporate Members 
the Society. accordance with the provisions Section 
Article said Constitution, will considered the Annual 
Meeting, January 21st, 1903: 


Amend Article the Constitution follows: 


Section first line, after the words as” strike out the 
words and insert the words ‘‘a Corporate 
second line, after the word strike out the words either grade 
of.” 
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Section Art. ITI, will then read, application for admission 
the Society Corporate Member, for transfer from any other 
grade Corporate Membership shall the rest the section 
standing now. 

Section third line, after the word strike out the 
words ‘‘in any grade,” and after the word strike out the 
words one grade another”; twelfth line, for the word 


substitute the word The section will then read 
follows: 


stated periods, determined the Board Direction, 
there shall issued each member any grade whose address 
known, list all new applications received for membership for 
transfer, which list shall dated and shall contain concise state- 
ment the record each applicant and the names the references 
the case Corporate Member, and endorsers the case Asso- 
ciate, Junior Fellow, with request that members transmit the 
Board any information their possession which may affect the dispo- 
sition the applications. Not less than twenty days after the issue 
such list, the Board Direction shall consider these applications, 
together with any information regard the applicants that may 
have been received; may make further inquiries, deemed expedient; 
shall classify the applicant with his consent, and applications for 
Corporate Membership may direct ballot.” 

WISNER, 


MEETINGS. 


Wednesday, November 5th, 1902.—8.30 regular business 
meeting will held. Ballots for membership will canvassed, and 
paper Isaac Harby, Jun. Am. Soc. E., entitled Foot- 
bridge for Building the Cables The New East River Bridge,” will 
presented for discussion. 


This paper was printed the Proceedings for September, 1902. 


Wednesday, November 1902.—8.30 this meeting 
Alternative Line for the Nicaragua Canal, and Proposed New 
Method Dam Construction,” will presented for discussion. 
This paper printed this number Proceedings. 
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ACCESSIONS THE LIBRARY. 
From September 10th October 7th, 1902. 


DONATIONS.* 
CANAL SUEZ. 


Par Voisin Bey. Paper, 9x6 ins., vol. and Atlas. Paris, Ch. 
Dunod, 1902. 


The Contents are: Historique Administratif Actes Constitutifs Compagnie— 


CAMBRIA STEEL. 


Handbook Information Relating Structural Steel Manufac- 
tured the Cambria Steel Co., Containing Useful Tables, Rules, 
Data and Formule for the Use Engineers, Architects, Builders and 


Mechanics. Leather, ins., pp., illus. Philadelphia, 
Cambria Steel Co., 1901. $1.00. 


The preface states that the present edition contains all the data the preceding 
one, which, however, has been corrected where necessary and revised conform the 
present practice the Company. large amount new matter has been added, in- 
cluding drawings new sections T-bars, special channels and special angles, with 
tables weights, dimensions and properties Other new matter has also been 
introduced, the principal items which are follows: and tabies relating 
new standard connection-angles for beams and channels, giving location and other data 
for sections different depths framing opposite each other; tables loads for 
beam columns, latticed channel columns, plate and channel columns, plate girders and 
beam box-girders; also tables dimensions Z-bar columns, latticed channel columns 
and plate and channel columns. There index eleven pages. 


LES GAZOGENES. 


Par Jules Deschamps. Paper, ins., 436 pp., illus. Paris, 
Ch. Dunod, fr. 


The Contents are: définition, des gazogénes; combus- 
tion; Les combustibles; gazéification des combustibles; calorifique; Les 
appareils distillation; Les gazogénes dits gaz Les gazogénes Siemens; Les 
gazogénes Dowson; Les gazogénes combustion renversée; Les gazogénes deux 
cuves; Les gazogénes spéciaux; Les appareils auxiliaires; Récupérateurs régénéra- 
teurs; Application des gazogénes production force motrice. 


Gifts have also been received from the following: 


Alaska Treadwell Gold Min. Co. pam. Eckel, Edwin 

pam. Gray, William 

Atlanta, Knoxville Northern Great Britain—Patent Office. vol., 


pam. 
Bensel, bound vol. Herschel, Clemens. bound vol. 


Breuchaud, Jules. phot. Hocking Ry. Co. pam. 

Bryson, Andrew. phot. Illinois Central Co. 

Cairns, Robert pam. and Steel Inst. bound vol. 

Chicago Great Western Ry. Jacksonville, Fla.—Board Trustees for 

Indianapolis Louisville Ry. Co. Water-Works and Improvement Bonds. 
am. pam. 

Colorado Southern Ry. Co. pam. Madras, India—Pub. Works Dept. 


Colorado Midland Ry. Co. vol. 
Consolidated Lake Superior Co. pam, Maine Central pam. 


Dayton, Ohio—Water-Works. Minneapolis, St. Paul Sault Ste. Marie 
Dyckerhoff pam. Ry. Co. pam. 


Unless otherwise specified, books this list have been donated the Library the 
Publisher. 
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Missouri, Kansas Texas Ry. Co. Bureau Navigation. vol. 
Nashville, Chattanooga St. Louis Ry. Co. 


pam 


pam. 


Paine, Charles. vol., pam 


vol. 
Pawtucket, Pub. Works. Ordnance Office. bound vol., 


and Geodetic Surv. bound 


pam. am. 

Philadelphia, Pa.—Mayor. bound vol. Patent Office. vol. 

Princeton Univ. vol. War Dept. bound vol., vol. 

St. Xavier, Felix. Univ. Agricultural Station. 
Toledo, Peoria Western Ry. Co. pam. 


PURCHASE. 


Weser und Ems, ihre Stromgebiete und ihre wichtigsten Neben- 
Eine hydrographische, wasserwirthschaftliche und wasser- 
rechtliche Darstellung. Auf Grund des Erlasses vom 28. 
Februar, 1892, Auftrage des preussischen Wasser-Ausschusses her- 


ausgegeben von Keller. vols. and Atlas. Berlin, Dietrich 
Reimer, 1901. 


SUMMARY ACCESSIONS. 
From September 10th October 7th, 1902. 


Donations (including duplicates) 
Purchase 
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MEMBERSHIP. 


ADDITIONS. 


GEORGE 
City 359 Westford St., Lowell, Mass............ 
FREDERICK WILLIAM 
Engr. Erection, Bridge and Constr. Dept., Assoc. 
The Pennsylvania Steel Co., Steelton, 
Francis 


Mgr., Eldridge Drug Stores, Americus, Ga... 
Harvey Jun. 


Cons. Engr., 115 Broadway, New York Assoc. 


Supt. Streets and Parks, Tacon St. No. Havana, 


Chf. Engr., Des Moines, Iowa Falls Northern Ry., Iowa 
Falls, 


ASSOCIATE MEMBERS. 
ALBREE, 


1115 Market St. (Res., 1112 Western Ave.) Jun. 
ASHBRIDGE, 
710, City Hall, Philadelphia (Res., East Downington, 
WILLIAM 
Asst. Engr., Mo. Valley Bridge Iron Works (Res., 1000 
South 4th Leavenworth, Kans 
ALGER ADAMS 
Asst. Engr., Michigan Lake Superior Power Co., Sault Ste. 
Asst. Engr., Troy Water-Works Extension, Tomhannock, 


Craic, WASHINGTON RIGHTER 
Res. Engr., P., Co., Bolivar, Jun. 
Assoc. 


EUGENE 
Res. Engr., Div. Atlantic Ave. Impvt., R., 
Hanson (Res., 1037 Bergen St.), Brooklyn, Y.. 


[Society 
Date 

Membership. 
Oct. 1902 
Feb. 1897 
Sept. 1902 
Oct. 1902 
June 1892 
Sept. 1902 
June 19, 1891 
Feb. 1895 
Oct. 1902 
Sept. 1902 
Oct. 1902 
Oct. 1898 
Oct. 1902 
Sept. 1902 
Oct. 1902 
Oct. 1902 
Oct. 1902 
1894 
Oct. 1902 
Oct. 1902 
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Date 


Mac Crea, Don ALEXANDER Membership. 
Div. Ergr., R., Guthrie, Jun. May 1899 
269 Lowell Ave., Newtonville, Mass....... Sept. 1902 
JAMES WALTER 
508 South First St., Minneapolis, Minn.............. Sept. 1902 
Roserts, THOMAS 
Asst. Engr., Bureau Eng., City Hall (Res., 941 Elk 
Francis 
Box 82, Walkers Mills, Pa........ Oct. 1902 


TURNEAURE, FREDERICK 
Prof. Bridge and San. Eng., Univ. Aug. 31, 1897 


WARREN AYRES 
Care, Maule, Hannah Co., 1416 Jun. 1900 
Ernest 
ASSOCIATE. 


Frep 
Watson, MERRILL 
Mgr. and Treas., The Expanded Metal Co., 256 
Broadway, New York Oct. 1902 


JUNIORS. 
GETCHELL, STEWART 


Care, Porter, Asst. Chf. Engr., Colo. Fuel Iron 
Ray, 


Archt. and Engr., 555 West 182d St., New York Oct. 1902 
GEORGE 
Asst. Engr., Buffalo Div., Erie R., Buffalo, Y...... April 1902 


CHANGES ADDRESS. 


MEMBERS. 
West 20th St., New York City. 
Wood Lane, Shepherd’s Bush, London, 


W., England. 
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Davis Asst. Engr. Chg., Div. Pumping 
Station, Constr. and Repairs, Dept. 
Public Works (Res., 1639 Roscoe St.), 
Chicago, 
Gen. Mer., Los Angeles Land Water 
Co., Los Angeles, Cal. 
STEPHEN Woodland Park Hotel, Auburndale, Mass. 
Ezra Western Agt., Signal Co., 1032 
Monadnock Blk., Chicago, 
Grant, Eng. Dept., A., Ry., 1014 West 
13th St., Topeka, Kans. 
GREENE, VINTON East 30th St., New York City. 
San Angelo, Tex. 
Grim, 131 Carnegie Hall, New York City. 
RICHARDSON ..... 620 Wood St., Pa. 
GEORGE 376 East Colorado St., Pasadena, Cal. 
ABRAHAM LINCOLN Instr. Civ. Eng., Lehigh Univ., 102 
South New St., Bethlehem, Pa. 
Grand Central Station, New York City 
(Res., Glenwood Ave., Yonkers, 
186 Devonshire St., Boston, Mass. 
Div. Engr., Western Allegheny R., 
Chicora, Butler Co., Pa. 
Engr. and Contr., 561 Franklin 
Brooklyn, 
Henry .....Civ. and Hydr. Engr., 1110 Betz 
Philadelphia, Pa. 
Chf. Engr., American Honduras Co. and 
Patuca Plantation Co., 1329 Williamson 
Bldg., Cleveland, Ohio. 
Mosscrop, Vice Pres. and Mgr., Baltimore Bridge 
Co., Bush St. and R., Balti- 
more, Md. 
FRANKLIN Guilford, Ind. 
Engr. and Contr., Arlington, Tex. 
WALKER Lt. Col., Corps Engrs., A., 815 
Witherspoon Bldg., Philadelphia, Pa. 
ALBERT STANLEY............Care, San Domingo Gold Mining 
Angels Camp, Calaveras Co., Cal. 
Henry Cons. Engr. for River and Harbor Impvts. 
and Marine Constr., 832 Eagt Univer- 
sity Ave., Ann Arbor, Mich. 
Chf. Engr., Sandy Valley Elkhorn Ry. 
Co., Pikeville, Ky. 
VARLEY......... City, Iowa. 


Baron, 
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Dunn....... Asst. Engr., 815 Witherspoon 
Philadelphia, Pa. 

4427 Greenwood Ave.), Chicago, 

Wess, HERBERT........ Arcade, Springfield, Ohio. 

ALEXANDER HAMILTON...... Asst. Engr., Custom House, New 
Orleans, La. 

605, Grand Central Station, Chicago, 

Res. Engr., and Mississippi Canal, 


Milan, 


ASSOCIATE MEMBERS. 

Box 158, Newkirk, Okla. 

ARCHER, STEVENSON, Res. Engr., Mo. Pac. Ry., Tallulah, La. 

Constr. Quartermaster, U.S. A., 
Custom House and Post Office 
Bldg., Chattanooga, Tenn. 


3023 East 20th St., Kansas City, Mo. 

Fort Ontario, Oswego, 

Care, Pittsburg Reduction Co., Massena, 

ALFRED ELLSWORTH........ Columbia Univ., New York City. 

CHARLES HERBERT .........130 Water St., New York City. 

JAMES RUTHERFORD...... Elliott Baton, 1305 Keystone 
Bldg., Pittsburg, Pa. 


Supply Co., 116 Nassau St. (Res., 505 
West 142d St.), New York City. 


Frep 1218 Washtenaw Ave., Ann Arbor, Mich. 

GREENE, 382 Greene Ave., Brooklyn, 

Tex. 

JOHN Engr. and Supt., Cananea Consoli- 


dated Copper Co.’s Ry., Cananea, 
Sonora, Mexico. 


JOSEPH North 5th St., Philadelphia, Pa. 

742 St. Nicholas Ave., New York City. 

Box 21, Ciudad Porfirio Diaz, Coahuila, 
Mexico. 

ALFRED Naval Station, New London, Conn. 


ellen, 
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CHARLES........ 1500 Grand Ave., Kansas City, Mo. 
Henry VAN 1433 Euclid Ave., Philadelphia, Pa. 
Lewis Care, American Bridge Co., Pencoyd, Pa. 


Custom Chattanooga, Tenn. 


SPENCER, JOHN Care, Brown Hoisting Machinery Co., 
Cleveland, Ohio. 

LAWRENCE......... 103 West 48th St., New York City. 

ASSOCIATES. 

VALENTINE......... Instr. Civ. Eog., Univ. Cal. (Res., 
2034 Durant Ave.), Berkeley, Cal. 

SHERMAN Asst. Engr., Allen Farrington, Munici- 


pal Engrs., 513 Dillaye Memorial Bldg., 
Syracuse, 


JUNIORS. 
Insp. Steel Constr., Manhattan Valley 
Viaduct (Section 12), Rapid Transit 
231 West 125th St. (Res., 142 
West 67th St.), New York City. 


HENRY BRETTON........ Engr., Talbott Co., Sault Ste. 
Marie, Mich. 
Forp, 506 Hale Bldg., Philadelphia, Pa. 
ELMER DwIGHT...... Rolla, Mo. 
JONATHAN 216 East St., New York City. 
Kast, CLARKE 270 Central Ave., Rochester, 
112 Hallett Pl., Bellevue, Pa. 
Lant, FRANK West 84th St., New York City. 
Epwarp 493 Edgewood Ave., New Haven, Conn. 
Manago National Fertilizing Co., Nash- 
ville, 
VINCENT..... Grove, Iowa. 
Whalley Ave., New Haven, Conn. 
Henry Engr. Office, Tuscaloosa, Ala. 
DEATHS. 
Henry LAWRENCE...... Elected Associate Member March 
1899; died August 27th, 1902. 
Elected Member April 1885; died 
April 27th, 1902. 
RESIGNATION. 
Date 
Resignation. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(September 10th October 7th, 1902.) 


This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 


the subjoined list articles references are given the number pre- 


each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth St., Philadelphia, Pa., 30c. 

(2) Proceedings, Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, Franklin Inst., Philadel- 
phia, 

(4) Journal, Western Soc. Eng., Mo- 
nadnock Block, Chicago, 

Transactions, Can. Soc. E., Mon- 
treal, Que., Can. 

(6) School Mines Quarterly, Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. Inst. 
Tech., Boston, Mass., 75c. 

(8) Stevens Indicator, Stevens 
Inst., Hoboken, J., 

(9) Engineering Magazine. New York 

sit 
(10) Magazine, New York City, 


(11) Engineering (London), Wiley, 
New York City, 35c. 

(12) The Engineer (London), International 
News Co., New York City, 35c. 

(13) News, New York City, 


(14) Record, New York 
ity, 
Gazette, New York City, 


(16) and Journal, 
New York City, 15c. 

(17) Street Railway Journal, New York 
City, 35c. 

(18) Railway and Engineering Review, 
Chicago, 

(19) Scientific American Supplement, New 
York City, 

(20) Iron Age, New York City, 10c. 

(21) Engineer, London, Eng- 

(22) Iron and Coal Trades Review, Lon- 
don, England, 25c. 

(23) Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 

American Journal, New 
York City, 

(a5) New York City, 


Electrical Review, London, England. 

(27) Electrical World and Engineer, New 
York City, 

(28) New England Water-Works 

Assoc., Boston, $1. 


(29) Journal, Society Arts, London, 
Engiand, 

(30) Annales des Travaux Publics 
Belgiqué, Brussels, Belgium. 

(31) Annales del’ Assoc. des Ing. 
des Gand, Brus- 
seis, Belgium. 

(32) Mémoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France, 
Paris, 

(33) Génie Civil, Paris, France. 

(34) Portefeuille Economique des Ma- 
chines. Paris, France. 

(35) Nouvelles Annales Construc- 
tion, Paris, France. 

(36) Revue Technique, Paris, France. 

(37) Revue Paris, France. 

(38) Revue Générale des Chemins Fer 
des Tramways, Paris, 

(39) Master Mechanic, Chicago, 

40) Railway Age, Chicago, 

42) Transactions, Am. Elec. Kners. 
New York 

Paris, France. 

(44) Journal, Military 
tion, Island, New York 
Harbor, 50c. 

and Minerals, Scranton, Pa., 


(46) American, New York City, 
(47) Engineer, Manchester, 


(58) Proceedings, Eng. Soc. 410 
Penn Ave., Pittsburg, Pa., 
(59) Transactions, Mining Inst. Scot- 
London and Newcastle-upon- 


(60) pal Indianap- 
olis, 

(61) Western Railway Club, 

Dearborn St., Chicago, 25c. 

(62) Manufacturer and 
World, Ninth St., Pittsburg, Pa. 

(63) Minutes Proceedings, Inst. E., 
London, England. 

(64) Power, New York City, 

road Club, Brooklyn, Y., 15c. 

(66) Journal Gas Lighting, London, 
England, 15c. 

(67) Cement and Engineering News, Chi- 
cago, 25c. 
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LIST ARTICLES. 


The Proper Curvature Filled Arch.* Daniel Luten. (15) Sept. 12. 
The Eighteen Mile Creek Viaduct.* (14) Sept. 20. 
13) Sept. 25. 
New Kew Bridge.* (12) Serial beginning Sept. 26. 
Warped Ends for Concrete Arch Culverts.* Daniel Luten. (15) Oct. 
Pont-Bascule Milwaukee (Etats-Unis).* (33) Aug. 30. 
Méthode Calcul Rapide des leurs Culées. Tourtay. (35) Serial be- 
ginning Sept. 
Electrical. 
Arcophone Speaking Arc Lamp. Smith and Snyder. (58) Aug. 
The Use Electricity Iron and Steel Works.* (Paper read before the 
Iron and Steel Inst.) (22) Sept. 
The Application Electric Power the Iron and Steel Industries. Selby-Bigge. 
(Paper read before the Iron and Steel Inst.) (22) 
The New Electricity Works the Corporation Sunderland.* (26) Sept. 
Rational Electromagnetic Units. (27) Sept. 
Water Power Transmission for the Springfield, Mass., Lighting System.* (27) Sept. 
Its Economy and Advantages. Frank 
ept. 12. 
Up-Keep the Direct Current Motor. Alfred Mayes. (26) Sept. 12. 
Electric Power Distribution Black Country.* (26) Sept. 12. 
The Power Equipment the Westinghouse Works Trafford Park.* (26) Sept. 12. 
Electric Paper Mill.* (26) Sept. 12. 
Water and Electric Power Plant North Wales.* (26) Sept. 12. 
Three-Phase Power Plant Welsh Lead Mine.* (26) Sept. 12. 
The Kalgoorlie Electric Power and Lighting System.* (26) 12. 
Electric Power, Light and Electric Welding Installation the New Pimlico Wheel- 
Works.* (26) Sept. 12. 
High-Pressure Oil-Brake Switches.* (26) Sept. 12. 
The New Power Plant Sault Ste. Marie.* (18) Sept. 13. 
Wireless Telegraphy and Maxwell’s Theory. Frederick Vreeland. (27) Sept. 18. 
Deterioration Storage Battery Plates. A.L. Marsh. (27) Sept. 13. 
Electric Power Steam Railway Shops.* (27) Sept. 13. 
The Electric Supply Power Station Neptune Bank, Newcastle-upon-Tyne.* 
Woodhouse. (Paper read before the Inst. Mech. Engrs.) Sept. 13. 
The Largest Electric Water Power Station New England.* (27) Sept. 20. 
Checking Electrical Instruments.* Clayton Sharp. (27) Sept. 20. 
Construction Transmission Lines. (27) Sept. 20. 
Electricity Iron and Steel Works.* Kylberg. (47) Serial beginning 
ept. 20. 
and District Electric Lighting Company’s Power Stations.* Hunter. 
(Paper read before the Inst. Mech. Engrs.) (47) Sept. 20. 
The Polycyclic Distribution Electricity.* (26) Sept. 26. 
Single-Phase Pumping Plant Hammersmith.* (26) Sept. 26. 
Wireless System Prof. Braun and Siemens-Halske.* Emile Guarini. (26) 
Sept. 26. 
Transmission and Supply Switzerland.* (12) Serial beginning 
Sept. 26. 
Piscicelli Taeggi’s Electric Post. William Digby. (11) Sept. 26. 
The Ste. Marie Water Power.* Frank Perkins. (27) Sept. 27. 
The Belgian-Ougree Blast Furnaces and Steel Works and Modern Electrically-Operated 
Plant.* Frank Perkins. (19) Sept. 27. 
The Physical Limits Electric-Power Transmission. Alton Adams. (9) Oct. 
Costs Electric Power Transmission: Practical Application Principles. Alton 
Adams. Oct. 
Interesting Fragment Electrical History. (13) Oct. 
The Prevention Gas and Water Pipes Great Britain. (13) Oct 
the Braun-Siemens Halske System Wireless Telegraphy.* (27) 


Emploi dans les Forges.* (33) Aug. 30. 

sans Fil.* Espitallier. (33) Serial beginning Sept. 

Marine. 

Steam Trials King Alfred. (11) Sept. 

Some Early Submarine Torpedo Boats.* Baird. (Reprinted from the Journal 
the Amer. Soc, Naval Engrs.) (13) Sept. 11. 

The French Battieship Republique.* (12) 12. 

the Strength High-Speed Vessels. (11) Sept. 12. 

The Steam Yacht Arrow—the fastest Boat the World.* (46) Sept. 20. 

The Kaiser Wilhelm the Longest Steamship ever Constructed.* (13) Sept. 25. 

British Fleet, 1889-1902.* Archibald Hurd. (10) Oct. 

Résistance des Carénes. Chaigneau. (36) Serial beginning Aug. 25. 

Mechanical. 


Rotative Pumping.* John Richards. (1) Aug. 
Deutz Gas-Motor Works.* (11) Sept. 


te 
| 
i 


CURRENT ENGINEERING LITERATURE. 303 


Mechanical—Continued. 


The Compression Steel Wire-Drawing during Solidification the Ingot Mould.* 
Harmet. (Abstract paper read before the Iron and Steel Inst.) (22) Sept. 

Turbine Installed Hartford, Conn. Wm. Lispenard Robb. (27) 

ept. 

The Erection and Working Inclined Retort Settings. Merz. (Reprinted from 
Journal fiir Gasbeleuchtung.) (66) Sept. 

Gas Engines for Central Station Work. Charles Williams. (62) Sept. 

for Foundry Supplies. (13) Sept. 11. 

Shop Tools and Rigs.* James Murphy. (47) Sept. 

Proper Charging Ammonia Compression Plant. (62) Sept. 18. 

Superheat Superheaters. Cruse. (Reprinted from Engineering Times.) (62) 


Sept. 18. 

The Works Messrs. Belliss and Limited.* Sept. 19. 

Recent Progress Large Gas Engines.* Herbert Humphrey, Mech. (Paper 
read before the British Assoc.) (11) Serial beginning Sept. 19. 

Inclined Retorts the Vaise (Lyons) Gas-Works.* Godinet. (Paper read before 
the Société Technique France.) (66) 23. 

Cable-Guided Gasholder the Rodez Gas-Works.* Godinet. (Paper read before 
the Société Technique France.) (60) Sept. 23. 

Steam Generation for Large Rolling Mills.* J.R. Bibbins. (20) Sept. 25. 

paper before the British Assoc. for the Advancement Science.) (26) 

Sept. 26. 

New Types Cranes.* Waldon Fawcett. (62) Sept. 25. 

The Daw Air-Compressor. (11) Sept. 26. 

Hydraulic Compression Air.* (47) Sept. 27. 

Plant the Stecher Lithographic Company, Rochester, Y.* (14) Sept. 


Power Plant the Park Row Building.* (64) Oct. 

Triple-Pressure Riveter, with Outside Packing.* (25) Oct. 

The the Dusseldorf Exposition.* (64) Oct. 

Cast vs. Wrought Iron Steam Mains.* Robbins. (64) Oct. 

Westinghouse Steam Turbines for the Rapid Transit Subway.* (64) 

Engines. R.H. Thurston. (3) Serial beginning Oct. 

Safe Speeds for Flywheels. Wm. Boehm, Am. Soc. from the 

Monthly Bulletin the Fidelity and Casualty Co.) (13) Oct. 

The Calculation the Weight Castings with the Aid the Planimeter. 
Schwerin. (Paper read before the Amer. Inst. Min. Engrs.) (13) Oct. 

The Suppression Smoke Steam Plants Using Bituminous Coal. Albert 

(20) Serial beginning Oct. 

Improvements the Schenectady Works the American Locomotive Co.* (15) Oct.3. 

The New Power Plant for the Assabet Mills, Maynard. Mass.* (14) Oct. 

The Designing Steam Power Plants. Kerr. (17) Oct. 

Evaluation Consommation dans les Moteurs Gaz. Jules Deschamps. (32) Aug. 

Les des Moteurs Gaz: Nouveau Moteur Niel. Auguste Moreau. (32) 


ug. 
Concours International Moteurs Appareils Utilisant Dénaturé. Appa- 
reils d’Eclairage Chauffage par Arachequesne; II, Moteurs par Coupan. 


(32) Aug. 
sur les Machines-Outils dans Travail Bois.* Paul Razous. (37) 


Les Machines Jet Sable.* Riva-Berni. (33) 

Les Machines Vapeur ujardin. (33) Sept. 20. 
Metallurgical. 


The Progress and Manufacture Pig Iron Germany since Brugmann 
read before the Iron and Steel Inst.) (11) Serial beginning Sept. (22) 
ept. 
Steel Works Practice Germany siuce 1880. Daelen. (Paper read 
efore the Iron and Steel Inst.) (11) Sept. Sept. (13) Sept. 25. 
The Works the Skinningrove Iron Company.* (22) Sept. 12. 
ginning Sept. 12. 
The Overheating Mild Steel. (Paper read before the Iron and Steel Inst.) 
(11) Serial beginning Sept 12. 
Electrogalvanizing. Burgess and Carl Hambuechen. (27) Sept. 13. 
The Recent Development Tool Steel. Edmund French. (13) Sept. 25. 
Aluminum Reducing and Heat Producing Agent. Hofman. (62) Sept. 25. 
The Elbers Treatment for Fine Iron Ores. (62) Sept. 


Problems. Alec. Beadle, LE. (26) Serial beginning 
ept. 


The Metallurgy Titanium. Auguste Rossi. (3) Oct. 


Progress the Iron and Steel, the Open-Hearth Process 
since 1889.* Henry Howe. (10) Oct. 


The Steel Plant Monterey, Mexico. William White, Jr. Oct. 
Compressing Steel Ingots Wire Drawing the Ingot Mold. (13) Oct. 


Tilustrated. 
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Results Continuous Ingot Heating Furnace.* (20) Oct. 
and the Constitution Alloys. John Alexander Mathews. (27) 


ct. 

(32) July. 

L’Aluminothermie ses Applications. Bertin. (32) Aug. 

Forges Aciéries d’Anvers.* (36) Sept. 10. 


Military. 

Ordnance Engineering Mechanical Industry.* Meigs. (9) Oct. 

Mining. 

Contiguous Nearly Contiguous Seams Coal.* (59) Vol. 


Mining Japan: Description the Mines and Plants the Hokkaido Tanko Tetsudo 
Kaisha.* Fritz Frank. (45) Sept. 
Pick and Chain Machines: Comparison the Two Types from the Standpoint 
Gold Mining the Transvaal, South Africa.* John Hays Hammond. (45) 
The Effect Perfect and Imperfect Detonation.* 
Sept. 
Winding Plants for Great Depths. Hans Behr. (45) Sept. 
The Auchincloss Breaker: Description and Some the Novel Methods Employed 
and Arrangement and Driving the Machinery.* Geo. 
(45) Sept. 
The Hydraulic Mining (29) Sept. 
Steel Lining Mine Shaft, Pioneer Minnesota.* (16) Sept. 13. 
Coal and Coke Company’s Washer Cokedale, W.R.Crane. (16) 
ept. 20. 


Economic Theory Shafts and Slopes for Flat Coal Beds. Brackett. (16) 


Serial beginning Sept. 20. 

Coal Mines Safeguard against Explosions. James Ashworth. 
22) Sept. 26. 
Recent Changes Mining and Milling the Galena-Joplin Lead and District.* 

Crane. (16) Sept. 27. 
Mining High Altitudes.* Rickard. (10) Oct. 
and Mineral Resources British Columbia. Wm. Brewer. (9) 


ct. 
The Beaumont Oil Field. Robert Hill. (13) Oct. 
Miscellaneous. 


Instructive Study Specifications. (15) Sept. 12. 

The Foundations the American Iron Industry. Archer Brown. Oct. 
Salient Features the Diisseldorf Exposition.* Harrington Emerson. (9) Oct. 
The Relation the Draughtsman the Workshop. W.H. Booth. (9) Oct. 


Pavements General. Charles Babcock. (1) Aug. 

Street Railways and State Highways.* Parker. Aug. 

Street Railway Tracks the Paving City Streets. Henry Manley. 

Aug. 

Relation Between Macadam Roads and Electric Street Railways. Edward North, 
Soc. (Paper read Third Annual Good Roads Convention.) (14) Sept. 

Removal Snow and Ice the Borough Manhattan. Boardman Reed. (Paper 
read before the New York State Street Ry. Assoc.) (17) Sept. 13. 

Paving Country Road with Brick. Sam. Huston. (Paper read before the Ohio Soc. 
Civ. Engrs. and Surv.) (13) Sept. 25. 

Methods Employed the Construction and Maintenance the Massachusetts 
(13) Oct. 


Railroad. 


Passenger for the National Mexico.* (40) Aug. 29. 

New German System Electric Train Lighting.* (27) Sept. 
Wear Steel Germany. Sept. 12. 

Atlantic Type Passenger Engines for the Chesapeake Ohio.* (15) Sept. 12. 
Electric Power Steam Railway Shops.* (27) Sept. 

Electric Locomotive for Freight and Industrial Service.* (17) Sept 13. 
Headlight with Vertical Beam.* (46) Sept. 

New Power for the Chesapeake Ohio.* (40) Sept. 19. 

Michigan Central Shop Improvements Jackson, Mich.* (15) Sept. 19. 
The Pennsylvania Railroad New York.* Sept. 19. 

The Corrington Air Brake. (18) Sept. 20. 

Electric Welding Rail Joints.* (20) Sept. 25. 

Difficult Work Repairing Swiss Railway Tunnel.* Sept. 25. 
The Trethewey Automatic Train-Pipes Coupling.* Sept. 26. 


Tilustrated. 
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Railroad—Continued. 


read before the Traveling Engrs. Assoc.) (15) Sept. 26. 
The Tractive Force Locomotives. Edward Coster, Am. Soc. (25) 


Steel Rails: Specifications. Robert Job. (25) Oct.. 
The Relation between Heating Surface and Cylinder Power: Measure for the Steam- 
ing Capacity Locomotives. Lawford Fry. Oct. 
Switching Locomotive, Lake Shore Michigan Southern Railway.* 


The Lighting Railway Europe.* (9) Oct. 
and Car Shops, Collinwood, Ohio; Lake Shore Michigan Southern 
(25) Serial beginning Oct. 


System the New York, New Haven Hartford (13) 
ct. 


The Taylor Electric Interlocking System.* 13) Oct. 


Nouvel Atelier Montage des Locomotives Compagnie des Chemins de-Fer 
Epernay. Desgeans. (38) Sept. 


Railroad, Street. 


The Street Railway System Providence, Rhode Island, and Vicinity.* George 
Francis. (1) Aug. 


Street Railway Track Construction City Streets.* Arthur Plimpton. (1) 


Aug. 

Street Railway Tracks the Paving City Streets. Henry Manley. 
Aug. 

and Overhead System for Interurban Electric Railway. Gilbert Hodges. (1) 
ug. 

Street Railways and State Highways.* Parker. (1) Aug. 

The Surface Contact System.* (26) Sept. 19. 

Cars for the New York Subway.* (17) Sept. 20. 

Construction Suburban and Interurban Electric Railways. 
ept. 20. 

The Aurora, Elgin Chicago Interurban Railway.* Sept. 26. 

Cars for the Interborough Rapid Transit Railway, New York City.* (25) Oct.; (18) 


Sept. 27. 

Detroit Electric Railways.* (27) Oct. 

Flint Division Detroit United Railway Company.* Dodd. (27) Oct. 

Telephony Street Car Dispatching.* (27) Oct. 

and Rolling Stock the Detroit United Railway.* Thomas Farmer. (17) 

ct 4. 

Overhead Construction and Electric Power Distribution the Detroit United Railway 
System.* (17) Oct. 

Train Despatching Interurban Railways Around Detroit.* (17) Oct. 

Motive Power and Rolling Stock the Rapid (17) Oct. 

The Operation Electric Interurban Railways.* Wood. (17) 


Power Distribution and Operating Points the Detroit, Ypsilanti, Ann Arbor Jack- 
son Railway.* (17) Oct. 


Electric Ruilway Car Equipment. Potter. (17) Oct. 
Trucks for Interurban Service.* Uebelacker. (17) Oct. 
Tests Cars Union Traction Company.* Clarence Renshaw. (17) 


Oct. 

Suburban Traffic Conditions London, England.* Philip Dawson. (17) Oct. 

Cars for Interurban Service.* (17) Oct. 

The Boston and Worcester Street Railway.* (17) Oct. 

The Oley Valley Railway.* (17) Oct. 

The Aurora, and Chicago Oct. 

Application Traction Electrique Chemin Fer Métropolitainde New York 
(Manhattan Railway.)* Henry Martin. (33) Serial beginning Sept. 13. 


Sanitary. 


Problems Maintenance Purity, Equability and Moisture Air Dwellings. 
Bryce. (67) Sept. 

Garbage Furnaces Trenton, Rudolph Hering. (13) 

ept. 11; (14) Sept. 

Ventilating and Heating School No. 23, Rochester, Y.* (14) Sept. 20. 

Dozen Years’ Experience Sewage Purification Santa Rosa, Cal. (13) Oct. 

Plumbing the Flat-Iron Building, New York.* (14) Oct. 

Sewage Disposal Works Nuneaton, England. (14) Oct. 

Epuration des Eaux (33) Sept. 


Structural. 

Standard Portland Cement Tests. (Report Special Committee Submitted Canadian 
Soc. Civ. Engrs.) (67) Sept. 

The Bank the State New York.* (14) Sept. 


The Steel Framework the Farmers’ Bank Building, Pittsburg, Pa.* (13) Sept. 18. 
Steel from Vibration. (12) Sept. 19. 


Illustrated. 
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Structural—Continued. 


The Paradox the Pantheon.* (14) Sept. 20. 

Complicated Underpinning.* (14) Sept. 27. 

Discussion Standard Specifications for Steel Forgings and Castings. Gus.C. Henning. 
(Before Amer. [nst. Min. Engrs.) (62) Oct. 

Adjustable Mold for Making Concrete Building Blocks.* (13) Oct. 

The Philadelphia Company’s Building, Pittsburg.* (14) Oct. 

The Manufacture the New Fireproof Material Uralite.* (46) Oct. 

Essais Fer Moyen des Barreaux Entaillés. Rudeloff. (37) Aug. 

Formules pour les Parois Hauteur Economique des Poutres Droites. Ferdinand 
Hofer. (36) Serial beginning Aug. 25. 


Topographical. 


Line Measurement for the Ninety-Eighth Meridian Triangulation.* (14) 
ept. 27. 


Water Supply. 


Rotative Pumping.* John Richards. (1) Aug. 
Water Power Transmission for the Springfield, Mass., System.* (27) Sept. 
Sand Washers for the Slow Sand Filters Mt. Vernon, Y.* (13) Sept. 11. 
The Earth Dam the Oakland Water-Works (125 ft. high).* Burr Bassell. 
(13) Sept. 11. 
The New Power Plant Sault Ste. Marie.* (18) Sept. 13. 
ept. 18. 
Fair, ust and Reasonable Water Rates. (14) Sept. 20. 
Notes Irrigation Engineering (14) Sept. 20. 
The Nile Irrigation Works.* Sept. 20. 
The Largest Electric Water Power Station New England.* (27) Sept. 20. 
The Plant the Michigan-Lake Superior Power Co., Sault Ste. Marie.* 
(13) Sept. 25. 
Report Water-Works Rates and Valuation San Antonio, Tex. (13) Sept. 25. 
Commission the Artesian Wells the Memphis Water-Works. (13) 


Sept. 25. 

Transmission and Supply Switzerland.* (12) Serial beginning 

ept. 26. 

Single-Phase Pumping Plant Hammersmith.* (26) Sept. 26. 

dential Address before the Amer. Assoc.) (14) Sept. 27. 

The Sault Ste. Marie Water Power.* Frank Perkins. (27) Sept. 27. 

The Prevention Electrolysis Gas and Water Pipes Great Britain. (13) Oct. 

Laying Pipe under Water and Submerged Suction Mains. Holmes. (Abstract 
paper read before the Central States Assoc.) (13) (14) Oct. 

Concrete Power Dam Middle Falls, Y.* (14) Oct. 

Nouvelle Disposition pour Usines-Barrages.* Michel Berthier. (33) Sept. 

Waterways. 

The Concrete the Buffalo Breakwater.* Emile Low, Am. Soc. 

(13) Sept. 11. 
Reconstruction the Lake Winnibigoshish Dam.* (14) Sept. 


The Oneida Route for Barge Canal vs. The Seneca-Oneida-Mohawk Route. 
Symons. (13) Oct. 
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CANAL; AND PROPOSED NEW METHOD 
DAM CONSTRUCTION. 


1.—An ALTERNATIVE LINE FOR THE NICARAGUA CANAL. 


The importance good harbors for the termini the Nicaragua 
Canal great that could well afford sacrifice several less 
favorable features secure them. 

the Pacific side, Brito seems the only available terminus, 
and harbor will have constructed there. 

the Atlantic side, however, there more choice; but, strange 
say, only one location for the harbor has been proposed. This 
appears all the more strange when the fact considered that Grey- 
town Harbor was ruined nearly forty years ago the sand drift from 
the east, and the whole bight the coast which Greytown situ- 
ated state unstable equilibrium, and has been from remote 
geological periods. This shown conclusively the succession 
lagoons, five number, beginning with Silico and ending with the 
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present harbor lagoon, which have been formed one after the other 
the westward littoral sand drift projecting itself the form spit 
across the re-entrant coast angle and thus forming progressive delta, 
which now projects fully miles from the normal coast line, and which 
shows growth miles into the sea, since the action began the 
ancient shore line Silico Lagoon. 

The majority this sand, but not all, comes from the Colorado 
mouth the San Juan, and transported westward wave action 
along the beach, which the waves strike diagonally, under the 
influence the prevailing easterly winds. The writer investigated 
this subject carefully when Nicaragua, and discussed his report 
the Maritime Company, 1888. 

The conditions the mouth the Colorado are quite different, 
and present nearly stable equilibrium. Since 1865, when this whole 
region was surveyed Assistant West, the United States 
Coast Survey, there has been appreciable change, the present 
time, the Colorado mouth, while great changes have taken place 
Greytown, shown the series charts printed the Report 
the first Nicaragua Canal Board, and ably discussed them.* The 
writer, however, must disagree with the able Commissioners’ statement 
that neutral point equilibrium exists midway between Harbor 
Head and the bight where the Canal Company’s canal mouth 
situated. The whole geological and physical evidence this locality 
points conclusively the fact that the whole littoral, from the high- 
lands the mouth the Colorado the present canal mouth, ina 
condition constant accretion, and from the mouth the Rio Tauro 
presents progressive curtain traveling northwestward nearly 
parallel the shore line now existing from the canal northward 
and northwestward, each succeeding decade removing the bight 
re-entrant angle further the northwest, which motion resembles that 
immense mole, rather sand wave progression, traveling 
the coast. 

This view sustained the current observations which the writer 
took the bay between Harbor Head and the canal mouth, 
which, mile off shore, were found have direction leading 
directly into the bight, and normal the coast line west the 
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These facts show plainly the futility attempting make 
harbor this re-entrant, and the utter impossibility restoring the 
Harbor Greytown. 

This action the littoral assisted the detritus and trash 
brought down the Lower San Juan Branch, which constantly ex- 
tending and increasing the swamp lines near its mouth, shown 
examination the old charts, and plainly seen daily examina- 
tions, such the writer made while charge the canal works 
there. 

This condition was clearly understood Major McFarland, the 
United States Engineers, who examined and reported this harbor 
and the canal line 1876, and who, for this reason, advocated the 
location the canal mouth the eastward Harbor Head, the 
salient angle the coast, where condition more stable equilibrium 
exists. The futility building harbor angle 
exemplified still further the experience the Maritime Canal 
Company. 

The jetty built them has been overwhelmed the sands, and 
the channel they had cut through the littoral cordon enclosing the 
harbor lagoon filled shortly after the work stopped. Since then 
has opened again, account the action the floods the San 
Juan River, which now forms one the mouths. This latter cause 
may preserve intermittent channel here, but will constantly de- 
cline depth the outflow water from the rapidly shrinking 
Lower San Juan becomes less and less. the outflowing water 
alone that can preserve it. There now depth only ft. the 
channel where there had been ft., and new spit extending itself 
northwestward from Harbor Head form eventually new lagoon 
front the present one. 

The Colorado mouth will now considered. The advance the 
shore line from the Highlands the proceeding geological horizon 
only miles, compared with miles Greytown, the same time, 
and appears now about stationary. The Colorado Branch carries 
three-quarters the water the San Juan, and the lower part the 
San Juan has been growing year year, and filling up, 
until has now become shallow unnavigable, and the 
Steamboat Company who used their weekly trips the Lake 
have been obliged discontinue its passage, and have built railroad 
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from Greytown near the Colorado Junction. The Colorado Branch 
shows nearly uniform depth from ft. from the bar 
the mouth the Bravo, distance nearly miles, with one 
stretch from ft. depth, about mile length, and nearly 
mile average width. 

There are three parallel lagoons, called collectively Agua Dulce 
Lagoon,” the north side, running nearly parallel the shore line, 
which present the appearance old river beds nearly right angles 
the present course the river. 

These lagoons are and miles long, respectively, and each 
about mile wide. They have depth from ft. 

South the river, near the mouth and connected with it, there 
old river channel, called Simon Lagoon, having length miles 
and average width mile. These lagoons and channels are all 
connected with the river, and furnish harbor 800 acres, besides 
the river itself, which sufficient width and depth allow vessels 
tie the bank each side the straight reaches, thus afford- 
ing room, altogether, for 700 vessels nearly ft. draft, and about 
vessels with draft ft. Its capacity could readily increased 
little dredging accommodate 100. This harbor only mile 
from the 30-ft. sea-curve. The depth water the bar varies from 
ft. low water. The writer examined this bar 1888, and 
considers well adapted for improvement jetties, consists 
the same light volcanic sand composes the beach Greytown, and 
the distance out from shore the 30-ft. curve only about 500 ft. 

The rise the tide only ins. Greytown, about miles 
the northwest, and would practically the same here, and there 
inflowing current. The velocity outflow from 4ft. per second, 
and the volume discharge, low 000 cu. ft. per second, 
measured Major McFarland. This likely increased four- 
fold floods, and will never fall much below it. The depth just in- 
side the mouth ft. 

There seems little reason doubt that this channel can 
deepened ft., jetties alone, especially when considered 
that now almost water passes through the San Juanillo from the 
San Juan, and that the Lower San Juan rapidly filling and ina 
few years practically all the water the San Juan will pass through 
the Colorado outlet, thus increasing the scouring power. 
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The land the south side the river, the mouth, high and 
sightly, and very eligible for port, and the shape the lagoons 
such afford not only most secure and land-locked harbor, but 
also excellent facilities for coaling and loading and unloading ships. 
The depth over the bar can easily increased dredging the 
extent required after the jetties are built, probably dynamite 
alone, because, owing the swift outflowing current and contracted 
channel caused the jetties, the problem would much simpler 
than that presented Brunswick, and the depth once gained can 
easily maintained contraction works, the plan adopted the 
South Pass. 

This harbor appears the writer the great desideratum now 
lacking the Nicaragua scheme, and believes can made fill 
all the requirements with but slight cost; not much, fact, 
would required make harbor Greytown, which, combat- 
ting all the forces Nature, would require constant effort keep 
open, while here the mighty force the river will aid. the one 
case are fighting Nature, the other are aiding her. 

The way which this harbor can made available will next 
described. 

The last Isthmian Canal Commission dismissed the idea canal 
the south side the San Juan few words, but these were cal- 
culated prejudice any one against canal that side, wrongfully, 
seems the writer, inasmuch they stated that more streams 
would have crossed that side, stating them follows: Frio, 
Poco Sol, San Carlos and Serapiqui. The Chief Engineer, his re- 
port,* says: 

examination the map shows that canal location from the 
Caribbean Sea Lake Nicaragua, south the San Juan River, would 
cross all these streams. This would make its construction prac- 
tically 

Inasmuch the plan presented the Commission contemplates 
the construction dam Conchudo just above the mouth the 
San Carlos River and below the Frio and Poco Sol Rivers, the flood- 
ing the river valley from dam Lake Nicaragua 
the level the lake, and the use this part the river for slack- 
water navigation, see how the entrance these rivers 
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the south side affects the problem any different manner than 
they had happened enter the north side. 

Really, the only streams that affect the problem are those which 
enter below the dam, and not above, the canal must cross those 
that enter the same side which the canal located. 

the canal located the north bank the San Juan River, 
must cross the following streams below the Conchudo dam, viz.: The 
Danta, San Francisco, Negro, San Juanillo (twice), and Pescado Rivers, 
and the Mochado, Tamborgrande, Tamborcito, Guasimo and Miste- 
rioso Creeks, making eleven crossings. 

the south side, would cross the San Carlos and Serapiqui 
Rivers and the Tamborcito, Maria and Tigre Creeks (seven 
crossings); showing four favor the south side, but the two larg- 
est, the San Carlos and Serapiqui, are onthis side. The latter deep 
stream moderate velocity near the mouth where the canal would 
cross it, but more difficult than the San Francisco, except 
degree, being about twice the size that stream and subject 
about the same rise freshets, viz., ft. Its crossing could 
effected without difficulty placing lock the canal each side 
and movable dam the river below. The other streams, with the 
exception the San Carlos, are small, and present difficulties. 
The San Carlos will merged the lake created damming the 
San Juan. The plan proposed the writer for consideration 
follows: 

locate the canal the south side the San Juan River from 
Ochoa the mouth the Colorado; build the dam Ochoa from 
the north end the San Carlos embankment hill (but not the 
northeast course) point east the mouth Mochado Creek, 
proposed the old Canal Company’s plan, but from the same point 
proposed that plan the San Carlos Ridge direction north- 
west west the high rocky hill west the mouth the Mochado, 
allowing that creek enter the river below the dam. All the borings 
taken this locality tend show the rock much nearer the 
surface above the dam site than below, and the geological formation in- 
dicates this; but, even the bed-rock deep here the location 
adopted for the Canal Company’s line, the construction stable and 
permanent dam here, the writer believes, will present difficulty 
the plan proposes, and which will discuss later. 
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Premising, then, that dam feasible here, this dam would raise 
the water the river 110 ft. above sea level, and the San Carlos. 
Basin would formed building twenty-three small embankments 
the saddles the hills forming the San Carlos Ridge line, fourteen 
which would less than ft. height, and all with solid founda- 
tions. Ample sluices would also built this ridge line for the 
escape the flood waters the San Carlos, proposed the Canal 
Company’s plans, and the Ochoa dam would built weir allow 
the escape the flood water over the top, which plan would 
fectly safe the method construction herein proposed, and which 
will described later. 

(The United States Commission states* that there would dif- 
ficulty building the San Carlos embankment.) 

The canal line would start, then, from the San Carlos Ridge, with 
lock both the upper and lower ridges, and would run down the 
valley Creek, through Lagoon straight line toand 
across the Serapiqui River; then curve large radius would deflect 
the north pass near the southern bend the Colorado River 
through the bayou called Rio Blanco; thence, another curve the left 
would allow tangent laid passing through Colorado Lagoon di- 
rect the Colorado River the junction Simon fol- 
lowing the river, distance miles the sea. noticed 
(see Plate that the Serapiqui River crossed one the 
bends, that the current will taken straight instead broad- 
side. this location only four curves will required the canal, 
and these can large radius may desired, against 
twenty-one curves the line laid down and recommended the 
Commission, nine which have radius only 280 ft., and two 
000 ft., while several them are reversed curves. These numerous 
sharp curves are very objectionable. The chief difficulty navigating 
the Suez Canal occurs the curves, where ships deep draft are 
very apt take the ground. For this reason would found im- 
practicable operate the canal night. 

The part the river used for the canal near the mouth nearly 
straight, with sharp curves, and the water from ft. 
this line there would cut more than the water 
grade, except one two knife ridges. 
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The canal would wholly excavation from the San Carlos 
Ridge line the sea, and the length from the San Carlos Basin the 
30-ft. curve the Caribbean Sea 44.49 miles, against 45.15 miles 
the Commissioners’ line, difference 0.66 mile its favor; but, 
miles the proposed line the Lower Colorado, where the 
depth varies from ft., this part will require little 
dredging that practically reduces the length canal excavation 
40.49 miles, and effects saving miles canal exca- 
vated. 

The flood line the Colorado River the point where the canal 
enters only about ft. above the low-water stage, that will 
quite practical lock into the river and use for the lower end the 

While charge the surveys and works the Canal Company 
1888-89 the writer sent party examine and survey 
Creek, and another examine the land southeast the mouth the 
Serapiqui River. the former case the lands both sides were 
reported low, with many lagoons, until the hills the San Carlos 
Ridge were reached, and the latter case the land was reported 
all wet swamp, with occasional isolated hills, for many miles all 
directions. 1887 the writer reconnoitered the San Carlos Basin. 
1888 had the San Carlos Ridge line surveyed 
Trinidad Creek, Manitee Lagoon, and the adjoining lands; and 
1889 examined the Colorado River and Bar, observing that the land 
near the river was nearly all low andswampy. 1888 also sent 
party reconnoiter the land Costa Rica south San Francisco 
Island, and reported low rolling hills, without any high land. 

1898 the Isthmian Canal Commission caused survey and recon- 
noissance made Tamborcito Creek and the adjoining territory 
east Manitee Lake. This examination covered Tamborcito Lagoon, 
and showed the character the country low and swampy, with 
isolated hills and few broken ridges. 


These different surveys and reconnoissances practically cover the 
whole line, taken connection with the observations made the 
writer from the high pilot house steamer the San Juan River, 
which failed discover any high land the south bank the San 
Juan, until nearly Ochoa, except few detached hills. 
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These examinations are justify survey this line, and 
warrant the statement that all probability practical and even 
favorable line can located. quite possible that the actual 
location may prove desirable introduce one two more 
curves improve the profile and avoid high but, after leaving 
the San Carlos Ridge line, the surface, for the most part, with the pos- 
sible exception short stretch opposite San Francisco Island, will 
found elevated only few feet higher than the bank the 
San Juan River. This absolutely known for nine-tenths the 
distance the sea. rock has been observed this line, and 
not believed that any large amount will found. What there will 
probably consist medium-sized boulders. also possible that 
when the actual location made the line can improved con- 
siderably. 

Until this line definitely located, accurate estimate the cost 
impracticable, but tolerably close estimate possible for one 
familiar with the country. The summit level being the same that 
prepared the Commission, there will the same rise and number 
locks, but the deep rock-cut the mouth the San Carlos River, and 
the other heavy rock-cuts Tamborcito, Serapiqui, San Francisco and 
the vicinity Silico Lagoon will entirely eliminated, and the only 
heavy cuts encountered will those the lock sites, which are neces- 
sary all cases. 

The earth excavation will red, white and blue clay, and swamp 
muck. This predicted from the surface indications, the eroded 
hills, the river and creek sections along the line, and the borings taken 
the San Carlos Ridge line. There will excavation the 
San Carlos Basin, distance miles, give 30-ft. navigation, 
and for the lower Colorado, where the line runs the river for 
miles, the depth dredging required will average only ft. 

From the approximate estimate made the writer, the line the 
south side, herein described, can built for about $17 000 000 less 
than the Commission’s line the north side. 

The strong outflowing current the Colorado required main- 
tain the channel through the beach the sea. Without this agency 
the canal mouth can only kept open constant dredging, great 
yearly expense. The greater part the discharge, however, desired, 
could turned down the Lower San Juan constructing deflecting 
dikes and barrage the head the Colorado. 
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modification the line herein proposed would pass into the 
Colorado River the head the Rio Blanco and continue therein 
the sea. This location would only made the interest economy, 
but feasible making some cut-offs and straightenings, and would 
reduce the cost about one-half for distance miles. 

contended some that the San Carlos Basin will filled 
sand brought down the river. seems the writer that this 
contingency very remote. This basin miles long and miles 
broad, and the river enters miles above the San Juan River. The 
average depth the basin will about ft., and there will about 
ft. the channels. When the basin flooded, the San Carlos 
will enter the lake miles from the canal sailing line and will deposit 
its load sand soon enters the still waters the lake. 
must considered that the upper part the river, above the basin, 
rocky and contains sand, the river bed having been well 
washed, and that most the sand now comes from the lower part, 
which then will the lake; consequently, the sand movement will 
much less than now. Even this basin should fill the 
course 500 years, the canal could still dredged through it, 
other places. 
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2.—Dam OcHOA, THE CANAL. 


The writer believes that masonry monolithic dam would 
highly objectionable, either Panama Nicaragua, account 
the great damage that might done few moments 
earthquake, and which might require several years repair, and 
the meantime the canal would closed. 

Any method construction which can substituted, which will 
free from this danger, and which the same time safe and 
practical plan should considered attentively and welcomed gladly. 

The plan recommended the Advisory Board Consulting Engi- 
neers the Canal Company was for looserock dam, ft. wide 
the crest and 500 ft. the base, with up-stream slopes and 
down-stream slopes and total height This was 
increased the First United States Canal Commission 950 ft. 
the base, up-stream slope down-stream slope the toe, 
increasing the crest, with width ft., and this rock 
fill was backed the up-stream side earth, gravel, and 
chip backing, ft. the crest and having up-stream slope 

The writer proposes loose-rock dam, enclosed heavy chain- 
cable net, with base 360 ft., crest ft., up-stream slope 

The chain composing the net would consist 1-in. ship’s cable, 
forming meshes ft. square. These meshes would crossed 
two cable chains making four meshes ins. square, all 
linked together securely split links shackles the crossings, 
shown Fig. This net would first laid flat the river 
bottom (Fig. 1), from shore shore, and extending the banks 
the top the dam, and stream and down stream above and below 
the dam sufficient distance, that, when the dam built its full 
height, the ends from the top and bottom can brought and 
fastened together the top the dam. 

The net would also continued the bottom the river, above 
and below the dam, apron, 100 ft. each end, laid flat the 
bottom the river and covered with about ft. rock (Fig. 3). 
This chain net would accommodate the inequalities the 
bottom the river, and would promptly sink into and fill any holes 
formed scouring. dam settled from this cause, stone would 
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added top untila condition stable equilibrium was secured. 
The chain net would give cohesiveness and stability the structure, 
which would thus unit. The bed should first dredged 
out deep could conveniently. 

prevent the dam being broached during construction the net 
would brought the down-stream slope from time time 
keep pace with the growth the mound, and, being securely linked 
the sides and front ends the work progressed, would effectually 
prevent the degradation the crest, matter what depth water 
was passing over. 

This method construction would present difficulties, and the 
structure when completed would present conditions that could not 
readily computed. the work progressed, sufficient broken 
stone and gravel would thrown fill all voids the dam, and 
after its completion more gravel, sand and clay would thrown 
the upper side make water-tight. This material would 
sucked among the loose rocks the current. Wing trenches 
the banks would first excavated rock carried solid masonry 
flanks, and these trenches filled with the chain net, and the enveloped 
rock would turn linked the main dam. 

The cost such dam would far less than that masonry dam, 
and could built time. would perfectly safe weir; 
earthquake would only serve consolidate and fill the voids, 
and could not slide overturned. The rock would that. 
taken out the canal prism, which would otherwise wasted. 

The First United States Commission, which the late Gen. 
Ludlow was chairman, did not consider impracticable the building 
loose-rock dam Ochoa, with the modifications that they proposed. 
The chief danger that they anticipated lay broaching the crest 
the dam the deep over-rush flood waters. This evidently 
impossible when the rock confined chain-cable net, with the 
links the cable diameter. suggesting for the 
consideration the Society, with desire criticize the able 
Commission their engineers, but solely for the purpose exam- 
ining all sides, would seem desirable and proper work this 

magnitude and importance, before deciding definitely upon route. 
Even the event the Nicaragua route being selected, could 
greatly improved, straightened and reduced cost, between the San 
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Francisco hills and Serapiqui Ridge, continuing the curve few 
more stations San Francisco, and running more the north and 
further from the river direct line Sucio (see Plate 
This would away with three curves, two which are 
reversed curves very short radius for canal, e., ft., and 
would substitute miles long for the crooked and expensive 
line recommended the Commission. would nearly all 
swamp, and would eliminate the heaviest cut, 230 ft. depth, the 
Commissioners’ line, namely, that Tamborcito Hill. The writer 
knows this because surveyed the line 1888. 

dam this character not awholly untried experiment. Many 
years ago the writer built small dam similar this, but the net 
was made twine, and sand bags were substituted place rock, 
being intended serve temporary purpose. this case, for the 
base, cross-trench was dug with shovels, and the dam was first built 
sand bags alone. These were washed off, however, and then the 
writer conceived the idea enveloping the whole dam inanet. 
old fish net was pressed into service, and the dam was rebuilt and 
enveloped it. There was further trouble; the dam stood 
resisted pressure about and flood ins. over the crest. 

Suppose the stream has velocity ft. per second and depth 
ft. over the top the dam, conditions that probably will never 
exceeded; also, suppose mahogany log, ft. diameter and 
ft. long, should brought the current end against the dam; 
assume that this log would have the same velocity the stream, viz., 
ft. per second, and that its weight would 942 480 Ibs. 000 
471 tons. 

The strain force pressing against the center the net would 
transmitted one-quarter ratio from link link the chain 
the ends the net some point where the net immovably held 
projecting rock corner sharp edge that holds the net 
immovable. The strains thus transmitted all directions would 
modified more less the friction the chain net the rocks, 
its partial fixation sharp projections which would not prove 
actually The strains would also transmitted 
pressure through the rock mass the dam the chains the 
opposite sides and ends. The amount these transmitted strains 
would modified the solidity the rock mass and its stability, 
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for plain that the rock mass were perfectly immovable 
strains would transmitted the opposite chains, but, the case 
loose rock-fill dam, the pieces rock composing would have 
certain freedom motion over each other, and those the crest 
would likely pushed over and off the crest sufficient 
force, not withheld the cables. 

The forces tending produce this result would the impact 
and lifting force the water applied along the whole crest the dam, 
and the force produced the impact any large body, such log 
floating with the current. The net being divided into squares 1-in. 
chains, and these again into four smaller squares, chains, 
those squares against which the moving body impinged would 
called upon sustain all the strain, provided the adjoining squares 
which they were connected were held rigidly; but this not being 
the case, the strain would transmitted the next square and the 
next, and on, each square resisting certain amount proportion 
the friction that particular square the loose rock which 
was lying, which friction would greatly modified the pro- 
jecting corners rock within each square. other words, the 
chain net were simply suspended vertically across the river entirely 
free from the dam, the strains would transmitted equally all 
directions the ends. The question then resolves itself into the 
friction aheavy chain net rough bed loose rock, each piece 
averaging, say, 100 lbs. weight, and being more less firmly fixed 
its bed the adjacent rocks different sizes. the absence 
any experiments the amount such friction can only 
assumed that would increase direct proportion the distance 
from the point application the force. evident, then, that 
distance, from the point application, the friction would 
absorb all the strains, and that part the chain lying beyond would 
unstrained. This distance would depend upon the roughness 
the bed, and the amount and character the bends the line 
strain. distance were short certain proportion the strain 
would transmitted around the ends faces the dam, and would 


taken the chain those sides ends. This would also 


modified the weight the chain. order broach this dam, 
then, the power must able overcome: (1) The total weight the 
chain lying the crest and the up-stream and down-stream 
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sides; (2) the friction the chain the up-stream and down-stream 
sides the dam and the crest, supposing the bottom immov- 
able; (3) the tensile strength the chain; (4) the inertia the loose 
rock the crest and low down the power applied; (5) the 
friction the loose rock pieces each other; (6) the friction each 
chain link each other. 

Owing its construction, the chain would not present rigid 
resistance until all the links were set toa hard bearing. Thus 
would act cushion and would reduce greatly the effective force 
the blow. The imparting force would first have overcome the 
weight the chain and its friction the rock and itself draw 
taut. Therefore, ft. water should flowing over the dam, 
diameter and ft. long, submerged ft. deep, should strike the 
dam, the strength the dam would more than double the 
broaching force, even after allowing the chain working strength 
only the proof test. The friction the chain the rock 
found calculation four times greater than the whole force the 
water and the log tending overturn it; therefore the dam could not 
deformed, but must remain unit, and preserve its normal section. 

Now, water ft. deep over the dam, and 
assume the mean direction the current elevated 22° above 
the horizontal, and, disregarding the weight the upper apron, 
which, however, will firmly chained the dam, and will exert 
downward pull 136 tons against any force tending overturn 
the dam; then, constructing the parallelogram forces, found 
that the resultant strikes inside the base, the ratio being 220, there- 
fore the dam cannot overturned; and the angle the resultant 
less than the angle friction, therefore cannot slide, even were 
not prevented the earth walls the trench which embedded, 
and the method construction which anchored firmly 
the chains the flanking walls. 
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FOR 


possible and desirable keep accounts cost work such 
manner ascertain unit costs each class 


great stress cannot laid upon the utter worthlessness any system 
cost-keeping records which does not describe full the materials 
handled and the conditions under which the work performed. 

The writer calls mind large cost-sheet relating earth dam 
with concrete core-wall and masonry spillway, which was con- 
structed under contract, for storage-basin purposes, one our large 
cities. The engineers for the city had kept carefully the cost each 
division the work, and the unit costs were calculated. The cost 
per cubic yard for hauling the earth was calculated very carefully, 
but remarks were made upon the character the material exca- 
vated the length the haul. The actual cost per cubic yard the 
masonry was recorded, but distinction was made between face work 
and rubble work. The same lack data all the other 
divisions the sheet. The unit costs were, other words, use 
whatever estimating another job, unless the design and the condi- 
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The discussion this subject, which formal paper was presented, con- 
tinued from the August, 1902, Proceedings. 
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tions under which the work was constructed were practically Mr. Thompson. 
identical, 


This cited merely illustration the numerous cases where 
time wasted making records, which, while mathematically 
exact, give results that can used for the basis estimates 
upon new work which different and yet contains similar 

the annual reports almost all city engineers there are tables 
costs pipe laying, paving, and other municipal work, which would 
considerable value the profession such details depth 
cut, character materials, length haul, and laborer’s rate wages 
per day were given. 

The experience the writer has been that obtain unit costs 
real value, either factory cost-keeping engineering construc- 
tion, careful observations, covering short periods time but taken 
very accurately, with all the attendant conditions described fully, are 
far greater value for future estimates than figures which cover 
long period time but are not itemized carefully and for which the 
work not described accurately. Considerable experience and 
practice are necessary, taking either indoor outdoor records 
times short duration, select average conditions, and make 
sure that all the auxiliary operations the work are included, and 


that sufficient allowances are made for the unavoidable delays occur- 
ring throughout the day. 


Costs worthy much thought. The writer 
heartily agrees with Mr. Whinery that the knowledge such units, 
the work progresses, often leads discoveries want proper 
management, lack previous knowledge the difficulties 
met, which results prompt discipline the one case more 
economical methods the other, and which, without such system, 


would not have been appreciated until was too late remedy the 


‘ 


harmony with Mr. Churchill’s observations, the writer has 
known ordinary second-rate foremen who have been stimulated into 
producing results high order the daily comparison the 
costs their work. 

seems though the discussion advisability and possibility 
might extended into synopsis the methods securing these 
units and the principles which such methods are based. 

establishing system reports, has been well said, the 
general outlines must depend the character the work hand, 
but the underlying principles are the same all cases. one but 
person who has struggled through the establishment such 
method can appreciate the amount labor necessary avoid the 
complication caused too much detail, the ambiguity too little. 
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Simplicity the first requisite, both account the uneducated 
men whom the engineer must depend secure the first entries, 
and for the purpose making the clerical minimum. great 
mistake aim such accuracy obtaining the first entries that 
the notes become complicated and confused. Mr. Crowell has 
said, extreme accuracy not necessary, nor desirable. With 
little coaching, the foreman will use his judgment charging the 
odd fractions labor and material, that the weekly average will 
more nearly correct than large mass detailed data were 
obtained. 

One principle that important have the divisions and sub- 
divisions the reports the same general plan, that, the 
gradual combination the diversified reports, only necessary 
add the similar items from the different parts the work and for the 
different days, weeks, months, etc., until the work completed. 

Another principle combine the statistics totals, 
and date” totals, ‘‘grand totals,” etc., that the subdivision 
costs obtained once and can read glance. 

devising system apply these principles the engineer takes 
the items from which made his estimate, and has daily report 
card from each subdivision foreman. these cards the labor and 
tools are classified, and there are seven columns headed: Number 
Men, Previous Amounts, Hours, Rate, Daily, Date, and Remarks. 

Each foreman enters the hours labor and the material for his 
section for the day. His section comprises, possible, certain con- 
dition work. The time-keeper fills out the Previous,” Daily 
and columns, and, under Remarks,” gives the qualifying 
conditions. 

The cards are sent the office, together with the reports 
the and ‘‘to work done the corresponding classes. 
The book-keeper enters the totals, from the foremen working under 
similar conditions, page ruled into sections three columns each 
and having particular class the work for the heading each 
section. Each the three columns headed Amount,” Rate” 
and Total,” respectively. one side the page column for 
dates and wide column for subdivided headings, while the other 
side the page wide column for remarks. This page headed 
like the different foremen’s cards, and can used for daily, weekly, 
monthly yearly reports simply transcribing the totals. 

The writer has used such system for number years, and has 
been agreeably surprised the ease with which the foremen take 
the idea, and the small clerical force necessary keep the records 
date. recalls one time when 500 men were employed Jine 
extending over miles, and the entire force consisted three 
division engineers with one and two assistants each, three time- 
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keepers, one paymaster and two book-keepers. that time the daily 
records were complete for inspection o’clock the following day. 


topic has been interesting and valuable, but not full the import- 
ance the subject merits. 
some member the Society, who has given the subject attention 
and has had considerable experience devising and applying cost- 
keeping systems engineering works, would favor the Society with 


paper upon the subject, going into details and illustrations, would 
render substantial service the Profession. 


: 
? 
¥ 
. 
| 
a 
3 
q 
e- 


Vol. XXVIII. OCTOBER, 1902. No. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


RELATIVE PERMANENCE 
STEEL AND MASONRY CONSTRUCTION. 


Informal Discussion the Annual Convention, May 1902.* 


FoR Discussion. 


steel susceptible being made permanent building matérial 
masonry 


ing that upon important subject that under discussion there 
should be, practically, unanimity opinion. would seem that, 
from the present knowledge the art, composite construction will 
receive greater attention than heretofore. 

indicated the opening remarks, and although degree 
criticised, the uncertainty based upon general knowl- 
edge, should warn every engineer that failure may result unless special 
attention given to, and tests made of, the particular “quality the 
materials used and the method manipulation and construction. 
That the greatest economy can obtained composite construction 
(procuring the tensile values metal with the compressive and pro- 
tective values the artificial stone), both first cost and cost 


maintenance, seems the opinion those entering into the dis- 
cussion. 


The discussion this subject, which formal paper was presented, con- 
tinued from the September, 1902, Proceedings. 
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There are two points, however, which seem have been either Mr. 


overlooked misapprehended: First, the necessity protection 
against electrolysis; and second, that metal not affected pure 
water containing air. reference the latter, doubtful 
whether any engineer ever has deal with such water. The writer, 
least, has not been fortunate enough have deal with water con- 
taining air. his long experience has not found perfectly pure 
natural water without air. All natural waters contain air. Clear water, 
found Nature, has greater erosive tendency than either muddy 
water sewage. 

Water carrying suspended matter deposits upon the conduits 
through which passes, upon the surfaces with which comes 
contact, and part this suspended matter forms protective coat- 
ing the metal and deters corrosion. 

this discussion several cases have been cited which metal has 
laid silt, under several feet water, for long period without cor- 
rosion; nor are these results surprising; for, those who have had expe- 
rience designing and operating filters know well that with muddy 
waters, sewage containing sludge, takes but short time and 
exceedingly thin film prevent absolutely the percolation water 
through sand bed. 

The Society congratulated upon the very free and intelligent 
discussion upon this most important subject, and, doubt, will 
great benefit others than those our own Society. 
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IMPROVEMENT THE BLACK WARRIOR, 
WARRIOR AND TOMBIGBEE RIVERS, 
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Discussion.* 


tion six years with the improvement the Tennessee River and its 
principal tributaries, the writer had occasion make very compre- 
hensive study the improvement non-tidal rivers general, and 
design and execute works improvement very similar their 
character and object those described Mr. McCalla; he, there- 
fore, takes great pleasure discussing the paper, and extends his 
discussion the question lock designs general. 

improvement rivers this class can generally 
effected either regulation canalization. The former method 
comprises the removal obstructions, the rectification the channel 
and the equalization the slope and depth means excavation, 
training and contracting works. review many existing examples 
shows that the success regulation works, where the flow ample 
and the natural conditions not incompatible, depends upon their 
design and execution accordance with correct hydrotechnic prin- 
ciples, upon the stability the bed and bank, whether natural 


Continued from the September, 1902, Proceedings. See April, 1902, Proceedings, 
for paper this subject McCalla, Am. Soc. 
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produced artificial means, and upon the conservation the greatest Mr. 


possible extent the natural shape, conditions and tendencies the 
stream. 

improvement canalization, depending upon the natural con- 
ditions, can effected: the construction canals with proper 
locks around the obstructed sections; the construction locks and 
dams, either fixed movable, the bed the river, disposed 
produce the desired depths; combination these methods. 
Considered simply means improvement, canalization much 
more certain and satisfactory method than regulation for streams 
comparatively small flow and protracted low-water 

The method adopted for the improvement the Warrior system 
appears admirably suited for the conditions and requirements, 
for, addition the reasons given for the adoption this method 
improvement, can shown, the application the usual 
hydraulic formulas, that low-water flow not less than 500 cu. ft. 
per second would necessary order secure anything like the 
same results regulation methods. 


Movable Dams.—The question using fixed movable- 


dams doubt received the consideration its importance 
and the conclusion reached, use fixed dams, was doubtless fully 
justified; still, appears the writer, from the information furnished 
the paper, that this question least open argument. With 
fixed dams, extremely doubtful, river characterized rapid 
rises such short duration, there will any open-river navigation 
all; that is, will not practicable for boats take advantage 
the high-water periods, and increase correspondingly the size and draft 
their tows, that, result, the size the locks and the depth 


the miter sills will the limiting features the commerce the 


river. Consequently, if, the author states, movable dams would 
add three months the season open-river navigation, appears 
that the additional cost construction and for maintenance would 
fully justified, because the capacity the streams would 
sufficiently thereby offset fully any reasonable difference the 
original cost for maintenance. 


not thought the writer that the leakage loss available 


For more complete discussion the question improving non-tidal rivers, and 
the methods recommended for effecting such improvement special cases, the reader 
referred the following published reports the writer: 


House Document. Congress. Session. 
the French Broad River, 


The Improvement the Mountain Section, Ten- 
The Improvement the Little Tennessee River, 
The Improvement the Clinch River, Tenn.... 56th. 2d. 
The Improvement the Hiwasee River, Tenn... 56th. 2d. 
The Improvement the Holston River, Tenn... 56th. 2d. 
the Middle Tennessee 
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Mr, Nelles. water would materially greater with movable dams than with the 


timber crib dams proposed. has been shown Thomas, 
Am. Soc. E.,* that was possible the needle dam the Big 
Sandy River Louisa, Ky., reduce the leakage through the navi- 
gable pass, head ft., less than cu. ft. per second, 
less than 0.04 cu. ft. per second per linear foot dam. view 
the comparatively small low-water flow the Big Sandy River 
ft. per second) this loss would much greater relative importance 
that case than much greater loss the case under consideration. 
The successful use movable dams the Kanawha and Big Sandy 
Rivers, and the Meuse and other European streams, far less low- 
water discharge than the Warrior, indicates clearly that leakage would 
not prove serious difficulty the present case anticipated 
the author. 

Stability the Walls.—From examination the text and accom- 
panying cuts (which, the opinion the writer, have been 
condensed and abbreviated for publication that their usefulness has 
been materially impaired), not evident that the effect submerg- 
ence and upward pressure the base has been considered the 
design the lock walls; doubtless, these features received considera- 
tion, but, what extent, and how their effect has been provided for, 
not made clear the paper. Under ordinary circumstances, 
customary, the design retaining walls dams, subject water 
pressure, and founded solid rock other impervious strata, 
neglect the effect submergence and upward pressure the base, 
the supposition that careful workmanship these effects can 
reduced that they need not taken into consideration. Eminent 
authorities are arrayed both sides this question. paper 


-entitled High Walls Dams Resist the Pressure 


the late James Francis, Past-President, Am. Soc. E., occurs the 
following: 


Most ledges rock have seams various directions which admit 
the passage water. such the case with the rock which the 
wall are considering built, must assume that the water the 
seams communication with the water the reservoir, and that 
near (the back edge the wall there) upward pressure 
the masonry equal the head. The upward pressure may 
also extend over the whole base the dam, naturally diminishing 
toward the toe, where would zero. Supposing 
diminish uniformly from (the back the toe), the average would 
equal that due half the head. The center the 
upward pressure will one-third the width the base 
from (the back edge). 

often the case that reach suitable rock founda- 
tion considerable part the height the wall below the permanent 


Annual Report Chief Engineers, A., 1898, 2146. 
Transactions, Am. Soc. E., Vol. xix, 147. 
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level the water the ground. this part the wall the effective Mr. Nelles. 


weight per cubic foot the masonry only its excess above the weight 
cubic foot water.” 


paper entitled Notes High Masonry Dams,”* John 
Van Buren, Am. Soc. E., strong argument advanced 


favor designing dams resist the probable upward pressure 
the base. 


discussing these papers, Edward Wegmann, Am. Soc. E., 
denies the necessity for providing against the upward pressure, other 
than careful workmanship, but admits that the water should 
penetrate between the foundation and the base would doubtless 


give rise upward pressure and diminish the stability the 
wall. 


Joseph Frizell, Am. Soc. E., says: 


standing have affirmed that computing the 
stability cement masonry under water, when bedded firm 
rock, the buoyancy the mass should not considered, the water 
being excluded from the bottom the mortar. These experiments 
{by Mr. Francis) show that such exclusion impossible.” 


Sherman Gould, Am. Soc. E., says: 


think may doubted the concluding paragraph Mr. 
Francis’ paper, regarding the loss weight foundations carried 
below the permanent level water, taken unquestioned 
fact. would course safest, such cases, make calcula- 


tions both assumptions, and take the result which indicated the 
heaviest 


Fuertes, Am. Soc. E., says: 


But cannot admitted certainty that ‘an upward pressure 
may transmitted through the mortar the entire base’ the 
dam, for such pressure could transmitted only when the entire 
base lifted from its support; and this case pressure could 
exerted the bed the foundation. long the specific 
material the dam exceeds that the water under the ordi- 
nary conditions dams, direct contact and pressure must exist 
many points the base, however irregularly distributed restricted 
they may small and unconnected areas. This fact points the 
necessity providing for increased surfaces, diminish the prob- 
ability overloading the points contact, thus increasing the 
probability making them more numerous.” 


descriptive certain experiments Messrs. Broenni- 
man and Ross, shows clearly the existence hydrostatic pressure 
masonry almost every description when subject head water. 
The effect this permeability homogeneous structures and founda- 
tions not set forth clearly this paper the paper Mr. 


Francis. generally conceded, however, that the stability the 
wall some extent decreased. 


Transactions, Am. Soc. E., Vol. xxxiv, 498. 
Journal the Western Society Engineers, Vol. ii, 449. 


> 

1e 

ase 

ent 


Mr. 


DISCUSSION IMPROVEMENT RIVERS. [Papers.. 


his Practical Designing Retaining Walls,” William 
Am. E., writes follows: 


water often saturates the filling, and perhaps gets under the 
wall, must consider, certain cases, water pressure connection 
with the thrust the backing. the wall founded 
porous stratum, the weight masonry similarly reduced 
(when submerged) 62.4 per cubic foot, or, say one-half, ordi- 
narily; but the foundation rock good clay ‘there more 
reason why water should get under the wall than that should creep 
through any stratum well constructed masonry puddle dam,’ as. 
Mr. Baker has observed.” 


From review the authorities quoted, and others, seen 
that, however much engineers may differ regard the effect 
submergence and upward pressure walls resting impermeable 
foundation, they are practically accord the necessity for 
considering their effect when the foundation permeable. 

the case under consideration, where the walls are all founded 
permeable stratum sand gravel, and are dependent entirely 
upon two rows sheet-piling cut off the water, there seems 
room (whenever there head water) doubt the existence 
upward pressure the base, and these designs have recognized 
the existence such pressure providing openings through the 
wooden floor relieve it. 

Testing the stability the river wall (Section F-F, Fig. 6), for 
head water ft. the outside, when the lock chamber 
empty, considering the upward water pressure the base and the 
downward well the horizontal water pressure the back. and 
assuming the wall ft. high, ft. wide top and 12.25 ft. 
wide the base, with sloping back, found that, for weight 
140 lbs. per cubic foot for the masonry, the factor safety against 
overturning instead stated the author, and that the 
center pressure falls about 1.25 ft. beyond the outer limit the 
middle third the base, about the inner limit the outer fifth 
the base. According Trautwine and others, these are safe con- 
ditions for well-constructed retaining walls, but, according the 
generally accepted conditions stability, viz., that the center 
pressure shall fall within the middle third the base, and the factor 
safety against overturning shall not less than for walls this 
description, subject water pressure and sudden shocks and jars, 
appears that sufficient margin safety has not been provided. 

the writer’s opinion that much more trying condition 
pressure against this wall will found exist during floods, when 
the lock nearly full water and the pressure outward. The 
data are not given for exact determination this question, but, 
assuming the difference level, the time the walls are flooded, 
2.5 ft., and that this difference increases proportionately 
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ft. the river falls, and calculating the stability the wall for Mr. Nelles. 
the various changes the pool levels, found that the most trying 


condition pressure will exist when the water level the lock 
Elevation and the river Elevation 93.8. For this condition 
found that the factor safety against overturning only 1.64, 


that the center pressure about 1.35 ft. beyond the outer 


limit the middle third the base. the actual cross-section 
the wall used its stability, thus increasing the head 
water ft. and the width the base ft., found, for the 
conditions pressure above stated, that both cases the factors 


‘stability will less than shown the preceding calculations. 


From these considerations appears that this wall safe, although 
the factors for the most trying conditions pressure are not great 
the best practice demands for walls subject shocks jars from 
any cause, where great interests would jeopardized failure. 

Testing the stability the land wall, which taken ft. high, 
ft. wide top and ft. wide the base, with five 2-ft. steps 
the back (Section F-F, Fig. 6), for the case where the lock empty 
and the head water behind the wall ft., assuming, the 
general practice, that the wall will called upon resist the com- 
bined action the earth and water pressures, estimated separately, 
and, addition, upward pressure the base due tothe head 
ft., and calculating the earth pressure the Rankine formula, using 
natural earth slope 30° and weight 120 lbs. per cubic foot, 
found that the factor against overturning 1.6, and that the center 
pressure falls 2.3 ft. beyond the outer limit the middle third 
‘the base. For earth pressure alone the factor against overturning 
2.8, and the center pressure falls close the outer limit the 
middle third the base. 

The writer has frequently had occasion test the stability gate 
abutment walls, and has found almost invariably that the dimensions 
such walls fixed consideration the room required for 
operating machinery and for culverts, provided ample weight and 
‘stability resist safely the external forces acting them. the 
present case, taking the lower river abutment, and assuming length 
ft. resist the thrust the gate, for the condition pressure 
for which the river wall was tested, e., water the lock chamber 
Elevation 99, and outside the chamber Elevation 93.8, found 
that the factor against overturning and against sliding nearly 

Sill the most fruitful sources accident locks 
found the lifting failure the miter sills, due insufficient 
weight fastening. this country, the most notable examples 
accidents from this source that have come the writer’s notice are 
follows: 


the Louisville and Portland Canal locks, 1891, before the 
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Mr. Nelles. canal had been opened for traffic,* under head ft., the upper, 


middle and lower gate sills failed rapid succession lifting. The 
sills were composed large blocks stone, ft., laid 
cement mortar bed-rock, but not bolted. After the accident 
was discovered that the bed-rock was full seams, and had been 
shattered badly preparing for the foundation. The repairs were 
made quickly and successfully bolting the sill stones the bed-rock 
with 2-in. fox-wedged bolts considerable length. 

the Des Moines Rapids Canal, 1877, after having been 
operation for one month, was discovered that the coping courses 
the lift walls and the lower sills the middle and lower locks had 
lifted from ins., under the pressure due toa head ft. 
When the locks were pumped out for repairs was found that the 
primary cause the failure was the imperfect leading the holding- 
down bolts. The sills all the locks this canal were immediately 
strengthened and repaired means fox-wedged bolts, ex- 
tending well down into the bed-rock, and, while the bolts were still 
hot, the holes were poured full melted sulphur. understood 
that these repairs were effective, and that further trouble has been 
experienced from this 

the new 800-ft. lock Sault Ste. Marie, September, 1895, 
before the lock was opened navigation, was found that the coping 
the upper guard gate miter sill rose ins. under the pressure due 
head ft. water. reason given for the failure, and 
the damage was immediately repaired re-setting the stones and 
making them fast with one hundred fox-wedged bolts, set 
rich mortar. The other sills this lock were also re-bolted and made 
much more secure than was originally thought Consider- 
able difficulty was also experienced this lock reason the lifting 
the floor and culvert timbers when under pressure. This difficulty 
was remedied the use 1}-in. fox-wedged bolts proper length. 
connection with these repairs, great many tests and experiments 
were made determine the holding power anchor bolts set 
cement The results these tests may stated briefly 
follows: The adhesion Portland cement mortar hammered 
bar-iron varied from 152 lbs. per square inch, six months. 
The adhesion Portland cement mortar round iron 
rods, imbedded from ins., varied from 230 350 lbs. per square 
inch, one month. Tests made with limestone screenings instead 
sand the mortar gave results nearly double those above stated. 
The tests made seem indicate that the adhesion per square inch 
independent the area contact, whether due the depth imbedded 
the size the rods. 


Annual Report Chief Engineers, A., 1872, 460. 
+Annual Report Chief Engineers, 1877, 736. 
Annual Report Chief Engineers, A., 1896, 2787. 
Annual Report Chief Engineers, A., 1895, 2917. 
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the Muscle Shoals Canal, Northern Alabama, the same trouble Mr. Nelles. 


was found all the locks where the lift exceeded ft. stones 
are generally and 2.5 ft. thick, set mortar bed-rock and 
partially bolted. serious accidents have ever resulted these 
locks from this cause, and the repairs have been effected re-bolting 
the disturbed sill stones and grouting with rich mortar. 

view these somewhat general defects lock design con- 
struction, the writer the opinion that some special provision, not 
indicated the plans, will necessary assure the safety the 
gate and coffer-dam sills the design now under discussion. 

Gates, Valves and Culveris.—The adoption the methods advanced 
the United States Deep Waterways Commission the design 
these gates should make them example the most advanced ideas 
structures this kind, and isto regretted that the author has 
not gone deeper into the details the design, and given the dimen- 
sions, conditions pressure and size parts the drawings. The 
method operation and the details the gates have been worked 
out highly ingenious manner. 

The exact design the gates for locks this description, where 
the conditions pressure are constantly changing, much more dif- 
ficult and complicated than the design gates where the pressure 
conditions can considered constant, for instance the case 
the Deep Waterways Commission locks. cases like the present 
one, where the pool levels are constantly changing with the stage 
the river, each part should designed especially for the most trying 
condition pressure that can come it, and not unusual 
find that this condition different for each member the gate; con- 
sequently, not possible design such gate with reference its 
rigidity, advocated Captain Hodges his work Mitering 
Lock but rather with reference given unit stress under 
the maximum load. 

variation between the actual and theoretical stress lock 
gates, determined the usual methods calculation and the 
effect the vertical members distributing the stress through the 
gate, well illustrated certain observations 1898 Sydney 
Williamson, Am. Soc. E., Lock the Muscle Shoals 
Canal. These observations consisted measuring the actual 
tion the horizontal girders the lower gate Lock with the 
lock full and the lower This gate made 15-in. 
rolled 34.6 ft. long, for horizontal girders, spaced 
shown Table No. The gate sheathed the up-stream side 
with }-in. plates, which extend unbroken sheets from top bottom 
the gate, with 12-in. cover plates all joints, and stiffened 
means four diagonal 9-in. [-beams, weighing lbs. per foot, 
arranged the form inverted riveted the back the 
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gate. The quoin and miter posts are fastened the sheathing and up- 
stream flange the horizontal girders such manner that they all 
act together. 


TABLE No. 
(2) (3) (4) (5) (6) 
| 

Feet. Pounds. Pounds. Inches. Inches. Pounds. 

0.21 808 0.07 0.56 315 

4.22 880 725 2.10 0.94 60C 393 

6.86 210 622 2.892 1.125 686 470 

9.85 670 024 1.125 686 470 
12.29 825 203 4.363 1.06 953 443 
14.60 060 539 0.75 457 813 
16.81 220 0.68 7104 
17.81 Top 

18.82 480 


554 Bottom |gate. 


Table No. shows: (1) the head water the horizontal girders, 
e., the depth the girders below the level the upper pool; (2) 
the load per linear foot each horizontal girder, calculated the 
assumption that the gate has vertical rigidity, and that the pressure 
the sheathing due the head transmitted the nearest hori- 
zontal girder; (3) the corresponding maximum unit stress the 
horizontal girders, the supposition that they carry all the press- 
ure, and neglecting the effect the thrust the horizontal girders; 
(4) the maximum deflection corresponding the maximum 
unit stress given Column (5) the actual measured deflection 
the horizontal girders; (6) the calculated maximum unit stress corre- 
sponding the measured deflection, neglecting the effect the trust 
the horizontals, and assuming that the girders receive assistance 
from the sheathing; (7) the calculated load per linear foot corre- 
sponding the deflection and unit stress given Columns and 

Under the usual assumptions and methods calculating the stress 
gates this kind, appears from Column that this gate abso- 
lutely unsafe, and strained beyond the elastic limit, yet the 
measured deflections and the actual condition the gate show that 
such not the case. 

assuming the sheathing act with the compression flange 
the horizontal girders, and the compression due thrust the 
girders offset the excessive tension the other flange, the cal- 
culated stress can reduced safe limits; but not possible, 
any reasonable assumption, reduce the calculated stress the 
figures corresponding the measured deflection. 

Power Maneuver Lock Gates.—The resistance overcome 
maneuvering lock gates made the frictional resistance the 
bearings, the wind pressure against the exposed surface the gate, 
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and the resistance due the dynamic pressure the water. All Mr. Nelles. 


these resistances can calculated with reasonable certainty for given 
conditions. Under conditions requiring the operations the lock 
gates while the wind blowing miles more per hour, 
usually found that this source far the greatest resistance 
overcome, and that machinery designed overcome the resistance 
due wind pressure will more than sufficient under all ordinary 

the study the power plant for the lift lock the Colbert 
Shoals Canal, the writer found the probable maximum force required 
maneuver the gates made follows: 


Dynamic resistance. per cent. 
Wind resistance (30 miles perhour).......... 
Frictional 


The actual power required depends upon the method applica- 
tion, the character the bearings and contact surfaces, and the time 
allowed for the operation, and may vary from that exerted one 
man through simple and inexpensive appliances and H.-P. 
exerted through expensive and complicated steam, hydraulic elec- 
tric motors. 

the Canadian Lock, one 25-H.-P. electric motor pro- 
vided for each 40-ft. gate leaf, and one similar motor for each pair 
8-ft. butterfly valves. 

the American Lock, total 150 H.-P. provided 
operate the hydraulic motors for four 50-ft. gate leaves and four 
10-ft. culvert valves. 

the Cascade Locks, Ore., where the machinery operated 
direct water pressure, was found that actual expenditure 10, 
H.-P. was necessary open one 50-ft. leaf weighing 125 tons. 
and under ordinary circumstances; and the opening the 10-ft. 
culvert valves required expenditure H.-P. 

The gates Lock the Muscle Shoals Canal are operated 
special hydraulic engines unusual form and construction. 
these engines the water pressure applied against the sides small 
vane fin, ins., fastened the quoin post the extension 
the axis the gates, and working fan-shaped box arranged 
allow the application the pressure either side the vane. 

The lower gates are ft., and, when the wind not high, 
can opened and closed minutes under lbs. pump pressure. 
Under less favorable circumstances pressure 150 lbs. often re- 
quired start the gates. This appliance has not proved perfectly 


satisfactory account the frequent breakage the operating vane 
fin.* 


showing the details these engines, may the Annual 
Report the Chief Engineers, U.S. A., 1890, sheet 111, 
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considerations bearing the designs culverts for 
filling and emptying locks are quite fully set forth the recent report 
the United States Deep Waterways Commission, and that report 
reference made the wide variation the coefficient discharge 
through lock culverts, due the shape and design culverts. 

Table No. shows some rather crude observations, made the 
Muscle Shoals Canal, which are some interest and value this con- 
nection, and gives the coefficient discharge, for both filling and 
emptying locks the usual through culverts designed 


TABLE NO. 
Square feet.| Feet. Seconds. Square feet. 

216 3.35 44.56 62.2 62.2 
216 7.2 74.9 65.5 
672 540 720 68.9 51.6 
676 10.35 600 540 58.4 64.9 
974 11.8 600 540 44.56 
960 660 480 44.56 52.8 
980 11.6 540 450 44.56 63.5 76.2 
980 9.8 450 44.56 65.6 
113 6.3 360 86.8 


The time given the table begins with the opening the culvert 
valves and ends when the gates could freely opened. 

All these locks, except Nos. and have two short filling and 
emptying culverts, about ft., built the gate abutments around 
the gates. Locks and have single 8-ft. culverts. The valves 
the culverts reduce the area that given the table. 

Size and Capacity the Locks.—At first sight seems that the locks 
are insufficient size (52 282 ft.), accommodate large traffic, 
but, analysis the conditions and methods, can shown 
that, under favorable circumstances, the system will have sufficient 
capacity handle between 000 000 and 000 000 tons coal down 
stream per annum, addition carrying the empty barges back and 
taking care the probable inland commerce. This more than the 
present coal traffic the Mississippi River, and probably more than 
the Warrior system will called carry for great many years, 


and possibly more than the North Alabama coal fields will able 
produce. 


= 
as 


Papers. DISCUSSION IMPROVEMENT RIVERS. 711 


conclusion, the writer wishes disclaim all intention criti- Mr. Nelles. 
cize the improvement designs described the author, but offers 
these remarks simply discussion the questions opened 
the paper. 


Am. Soc. E.—Neglecting the technical Mr. North. 
portion Mr. valuable and interesting paper, and turning 
attention the economic questions developed, occasion taken 
reiterate the opinion that unless waterway improved such 
manner pass boats burden least equal that freight 
trains parallel railroads, such improvement will fail its full 
economic service. other words, the improvement water- 
course may doubtful value unless ample scale 
develop new industries and sources freight offering such 
low rates for transportation that commodities otherwise unsalable 
can produced and brought market with profit. 

Through such service consumers receive double benefit the 
reduction price, due both increased supply and the reduction 
cost transportation; much labor and capital profitably utilized 
production that would otherwise idle, and railroads find their traffic 
and profits augmented increased receipts from passengers and 
package freights. smaller waterway, however, may valuable 
reducing freight rates competing railroads, set forth reference 
the Erie Canal the late Albert Fink, Past-President, Am. Soc. 
But any such reduction, advantageous may for. producers 
and consumers, may made the loss net income the railroad, 
unless radical develop new industries. 

The history traffic through and past the ‘‘Soo” may 
instructive the value large channels for transportation any 
known. The last report Colonel Lydecker, Com- 
merce Passing through Canals Sault Ste. Marie, Michigan and 
Ontario, for gives data from which Table No. has been made. 


TABLE No. 10.—‘‘ Soo” 


Year. Tons freight. Aggregate value. Value per ton. 
585 000 000 000 
8 889 000 128 000 000 14.50 
IDOL 28 403 065 289 916 865 10.21 


That is, 1851, without canal, the produce that country could 
not brought market unless its average value was $133. Fifty 
years later, with canal, average value $10.21 brought more 
than 200 times much freight market. 
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will remembered that the canal was opened 1855 with 
double-lift locks, having ft. their miter-sills, built under 
charter from the State Michigan. single-lift lock, with 
ft. its miter-sills, was built the General Government. 1895 
the Canadian lock, with ft. its miter sills, was opened, and 1896 
another lock the United States Government, known the 
was opened traffic, with ft. its miter-sills. 

will noticed immediately that 1871 the canal was doing 
immense and rapidly increasing service country increasing 
the commodities brought market and decreasing the cost which 
they could offered consumers. But between 1871 and 1881 there 
was marked slackening value the canal, both 
quantity carried and reduction value freight, followed, after the 
last-mentioned date, increasing its services. During the 
decade ending with 1881, or, more exactly, during its last half, the 
limiting depth the miter-sills the locks” prevented 
profitable competition with the railroads, and Lake commerce was 
diminishing. But opening the 17-ft. lock and the concurrent deepen- 
ing the Lake channels has resulted the growth indicated. 

This relation between traffic and the capacity its channels ably 
discussed the Report the Committee Canals New York 
State, 1899,” made Governor, now President, Roosevelt. Commenc- 
ing page 196, says: 

1875 the total tonnage the lakes was nearly 600 000 tons. 
The traffic, estimated entrances and clearances American 
ports, was for that year about 000 000 tons. 

development had, however, been secured without any ma- 
terial increase the size the vessels use—a limit being placed 
size the depth water the harbors and the channels connect- 
ing Lake Erie and Lake Superior with Lake Huron-Michigan. 
1875 the advance railroad construction and management had reached 
point which enabled the railroads compete with the lake vessels; 
and when this was added the railroad rate wars the next few years 
there was not only cessation increase lake commerce, but 
positive decline both equipment and traffic. New construction 
vessels, which had reached high 000 tons 1874, was only 
tons 1877, and averaged only 000 tons year for the five 
years ending 1880. the latter year all the vessels the lakes 
aggregated only 560 000 tons, 000 less than five years before. 

beginning the new decade marked significant revival 
lake commerce, which cannot disconnected from the improvements 
lake harbors and channels undertaken the national govern- 
ment. The most important work brought completion this time 
was the opening the ship canal with 18-ft. draft, which took the 
place the 10-ft. canal and locks maintained the State Michigan 
Sault Ste. Marie.” 

Placing the depth ft. unfortunate misprint. page 
301 the Report- the Chief Engineers for 1881, read: 

depth about ft. ins. could carried through the 
channel between Lakes Superior and Huron when the Government 


” 


And adds that, that time, the expenditures had only re- 
sulted greater speed. the same report for 1882, page 2358, Major 
Weitzel says that the conditions the land grant, the aid which 
the State Michigan built the canal, called for depth water 
ft., and states that the canal had depth ft. mean stage. 

Incidentally, Major Weitzel estimates fair freight rate per ton- 
mile iron ore through the State Canal 2.8 mills. The average 
freight rate all commodities returned for 1887 was 2.3 mills, and, 
with the facilities offered enlarged channels, the average freight 
rates have been than mill, while the freight iron ore for 1901 
was 0.78 mill per ton-mile. 

Continuing, the report, after calling attention tothe increase, both 


tonnage and the size vessels built, the opening the deeper 
lock, says: 


The increase shipping was, course, but the accompaniment 
the increase traffic. the record entrances and clearances 
the United States ports the lakes showed traffic 200 000 
tons; 1890 this had almost doubled, reaching the figure 500 000 
tons, about 000 000 tons which passed through the St. Mary’s 
Falls canal. 1896 the total traffic was 000 000 tons, and 1898 


500 000 tons, 000 000 tons passing through the St. Mary’s Falls 


This followed estimate 000 000 tons the total freight 
movement the Lakes for 1898. Most the figures given above are 
reiterated diagrams and tables incorporated the text the 
report. 

Increasing decaying traffic 000 000 tons 1875 500 000 
1898 is, set forth the report quoted, plainly the result 
increasing the maximum possible draft vessels from 114 and 
ft. cause doubts those calling 10-ft. navigation through 
New York State improving its water routes the utmost limit 
which capable,” have ever seen the report the Committee 
Canals, know that the Canadian with ft. their miter- 
sills, have been unable effect serviceable economies transporta- 
tion. 

With the increase freightage through the the develop- 
ment the country directly tributary and feeding this route has 
been marked. Taking the Upper Peninsula” Michigan, Wiscon- 
sin, Minnesota and the Dakotas, the following figures are from census 
returns for the years named: 


1850. 1880. 1900. 


Value farms........ 870 511 575109958 498 355 


began its improvement 1870 construct new lock with Mr. North. 
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cannot claimed that all this increase population and 
farm values due the cheap transportation offered the Lake 
route, though will readily admitted that has been important 
factor the development those States. 

The development our iron and steel industry, however, uni- 
versally admitted dependent this water route. 1855, the 
year the canal was opened, the Hon. Hewitt made generally 
accepted estimate that the world’s production pig iron was 000 000 
tons. amount the United States contributed 700 159 tons, 
per cent. that year 447 tons iron ore were carried through 
the Canal. 1880, 677 073 tons iron ore passed through the lock 
the the total production pig iron estimated 000, 
and the United States contributed 835 191 tons, 21.3% the 
total. For 1900 Mr. Swank estimates the total production 400000 
tons, which the United States made 789 242 tons, 34.1%, and that 
season 443 568 tons ore went down the Lakes through the locks 
the And seems reasonable predict that ifa convenient 
waterway between Duluth and New York Harbor, with ft. depth, 
could secured, asked the various Deep Waterways Con- 
ventions, within ten years the United States would making fully 
50% the world’s output pig iron. 

The service done this country, and the world general, the 
decreased cost iron due our large production, which made 
possible the commodious and cheap transportation through the 
enlarged waterways the Lakes, does not receive the full recognition 
that its due. 1872, when for the three preceding years our make 
had not averaged 700 000 tons, the price pig iron was run 
unfeeling monopolists, increased demand, $53.88 per ton for 
the month September, averaging the year. Again, during 
the boom 1880, when made only 835 191 tons pig iron, the 
demand for steel rails exceeded the supply, with official price 
$85 February and average $67.50 for the year. This year, 
with our possible, not probable, make 000 000 tons, and the 
largest consumption iron ever known, the published price steel 
rails $28, though more paid for prompt delivery, and the high 
prices the past are improbable unless our waterways are allowed 
decay. There seems ground for doubting that the improve- 
ment the Lake channels has been great service people this 
United States particular, and the world general, developing 
industries and creating new sources supply. The only reason that 
the improvement should not continued greater depth seems 
that the value capital invested the boats now use wouid 
impaired the lower freight rates which larger boats could 
profitably operated. 

The value improvements the Mississippi River are not un- 
mistakable those the Lakes. This river badly handicapped 
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the fact that has the least water its channels during the season Mr. North. 


the greatest freight offerings. the other hand, nearly 80% 
longer than the aggregate the routes from Chicago and Duluth 
Buffalo and has 000 miles navigable ‘tributaries, most which 
are shallow streams. But according paper* Ockerson, 
Am. Soe. E., ft. cannot depended on, and there recorded 
depth ft. between St. Louis and Cairo. high water, however, 
cargoes 000 tons coal are taken single tow from 
Louisville New Orleans, ‘‘a distance 1400 miles, cost 
about cents per ton.” 

While Mr. Ockerson does not deal with all the traffic the river, 
gives diagram showing the main features the trade between St. 
Louis and New Orleans for the thirty years ending with 1900, and 
very valuable table, commencing with 1865. This table shows that 
for the three years ending with 1867 the river freight bushel 
wheat from St. Louis New Orleans averaged 29.4 cents; and for the 
three years ending with 1900 the average was 4.42 cents. rail, 
from St. Louis New York, average freight charge for the first 
mentioned period was 65.4, and for the last, 12.7 cents. river the 
fall has been 85%, and rail has been 80.5 The per- 
centage river traffic the whole grain traffic has varied from 
1881 and for 1900 was 6.4 per cent. The percentages wheat 
carried river have been erratic. The decline freight rates has 
been fairly uniform for both routes. 

These reductions freight rates, course, have added materially 
the wealth the Mississippi Valley, and cheapened the merchandise 
carried consumers. Some measure this service the Mississippi 
Valley may gathered from the history the Central Rail- 
road, which was consolidated with the Chicago, St. Louis and New 
Orleans Railroad 1882, making through line from Chicago New 
Orleans. 1883 the freight traffic the road was 604 632 667 ton- 
miles, carried cents. date the Ohio has been bridged 
Cairo, with many extensions and improvements track, etc., show- 
ing well-founded commercial confidence the future the road and 
the country serves. For 1900 the freight traffic the road was 
425 794 698 ton-miles, carried for 0.65 cent. Under decrease 
earnings per unit, the freight earnings increased from 
463 648 $22 280 420. 

Either the Mississippi River, the rail route between St. Louis and 
New York, the Illinois Central Railroad, all them, have 
evidently been great value production that portion the 
country they serve, and any damage has been done either interest 
the lessened cost transportation, the greater burden seems 
have fallen the River interest, which still seems strong enough 


Read before the Engineers’ Club St. Louis, September 18th, 1901. 
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force continued decline. 

There are two striking instances insufficiently improved water- 
ways, viz., the Erie Canal and the Tennessee River. When was de- 
cided build the Erie Canal, New York was one-horse town, inferior 
prestige and importance either Charlestown, Philadelphia Boston. 
Wise men that time thought New London would the principal sea- 
port the Union. From the opening the Erie Canal, 1825, until 
about 1880, its comparatively low freight rates and great volume traffic 
made important factor additions our and caused all 
the railroads the country center New York Harbor. But since 
1862 its channel has not been enlarged. For twenty years competing 
freight trains have been carrying more than fully loaded boats. Though 
there yet slight reduction grain rates when the canal opens, 
powerless prevent discriminations against the Port New York and 
the inhabitants that city, and the interests the State and country 
are overshadowed the influence those who keep toll houses 
its ends that proposition increase its navigable depth more 
than ft. seems entertained. 

the Tennessee River, the great obstacle navigation and 
about the Muscle Shoals, where the river falls more than 100 ft. Some 
miles canal, with steel trunk 900 ft. long and having cross- 
section 60x ft., and with locks 300 60x was opened 
November 10th, 1891, cost slightly more than 
1900 traffic had developed such extent that 881 tons freight 
passed through the canal, cost for attendance and 
maintenance. This $4.40 per ton, and, the average railroad rate 
for that year, would have carried the freight nearly 600 miles. The 
unremunerative character the improvement due the fact that 
boat which can pass through the locks can float machinery enough 
make effective either freight carrier atowboat. The Tennessee 
nearly long the Ohio, and has the potentiality nearly great 
wealth. 

Neither these instances presents any argument against improving 
waterways. The Erie Canal, which once controlled the route freight 
and the location wealth presenting the most ample and conve- 
nient channel for transportation, has fallen its present low estate 
greatly through political and personal aspirations. The money ex- 
pended the Tennessee has been wasted, great extent, and the 
development wealth its valley seriously retarded men un- 
doubted honesty, but possessed inadequate knowledge the trans- 
portation problem. 

Mr. McCalla does not mention the tonnage the boats that are 
expected pass the locks the improvement describes, but 
possible that they will accommodate barges from 800 000 tons, 
about one-half the probable competing train-load. The small 
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draft will prohibit distribution along the shores the Gulf, without Mr. North. 


transferring cargoes, and, the locks will only admit one boat 
time, fleet towing will attended with considerable delay and ex- 
pense, except the lower fourth the improvement. would 
cheapen transportation materially the three lower locks were 
lengthened that tows could made for Mobile Demopolis. 
capacity develop new industries serve the country reductions 
freight rates material enough cause noticeable increase wealth 
the valley the Warrior and Tombigbee Rivers. 

Improvements the mechanism and methods railroad transpor- 
tation have had, and will probably continue have, marked 
influence transportation water that reference made the 
beneficence our railroad development, great deal which has 
been forced their managers the competition our free water- 
ways, and most which would have been impossible without the 
increased production and consumption due the low transportation 
charges found profitable both water routes and railroads. 

1882 the editor succeeded for the first time 
obtaining the ton-mileage and rates all our railroads. The 
figures for the two extreme dates available are: 

Ton-mileage, 


United States Rate per 
Railroads. ton-mile. 

141 162 109 413 0.746 cent. 


compensation per unit. This not good showing made 
the Lake traffic, but, considering the volume probably 
more efficient wealth production. 

comparison our results with those attained the United 
Kingdom Great Britain and Ireland rendered difficult the 
fact that the English not return ton-mileage, but, there 
neither free internal water route, free harbor, nor any long canal 
even the capacity the Erie Canal that country, comparison 
made Table No. the basis tons shipped. 

TABLE No. 


RAILWAYS THE UNITED KINGDOM. 


Freight re- Tons Receipts per 
ceipts. shipped. ton. 
£37 704 315 256 216 833 pence 
RAILROADS THE UNITED STATES. 
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TONS SHIPPED AND RATE PER TON-MILE 
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seen that, while the British managers have increased the tons 
shipped approximately 66% and decreased the compensation 
12%, our managers have increased the tons shipped 170% and 
decreased the charges per ton shipped per One result 
the more liberal policy this country shown the following: 


Tons SHIPPED PER 


Year. Tons. Year. Tons. 
United 1882 7.28 1900 10.25 


That say, 1882 the inhabitants the United Kingdom 
shipped more tons per capita than we, and 1900 shipped 
more than they. Concurrently, the recognized value our rail- 
road securities investments changing places with those the 
British. The comparison not entirely satisfactory, generally 
understood that for more than fifty years there has been substantial 
reduction British freight rates; Jeans saying, his Railway 
Problems,” that any apparent reduction English rates due 
shortened haul; but this country the average haul has been increased 
about per cent. 

Speaking our reductions freight rates, the learned author 
says: 

colossal concession the trade and industry America has 
both immediate and far reaching consequences. more immediate 
effects have been enable the remotest cattle-breeder and wheat- 
grower the United States obtain access other markets than his. 
own, and thereby enter into the world’s competition for the supply 
the world’s markets. Its ultimate results are witnessed the 
extraordinary cheapness the bread-stuffs furnished England the 
United States, and, necessary consequence thereof, other 
countries; the singularly severe and protracted depression 
British agriculture; and the complete discomfiture many 
interests that were fairly strong and capable holding their own 
until this fiscal monster came the front.” 

There was for some years remarkable parallelism between the 
capital put into American railroads and the decrease the value 
English farm lands. How far the early adoption our traffic and 
fiscal policies the British would have averted the complete 
discomfiture many interests that were fairly strong, until 
confronted superior intelligence, will never known, but the 
complete discomfiture through narrow-minded and 
obstructive grasping for large gains, does not, the whole, make 
for the general welfare, however justit may for the obstructionists. 

The effect capacious waterway near-by railroads may 
seen comparing the route through the with the Chicago 
and Northwestern, and the Chicago, Milwaukee and St. Paul Rail- 
roads. 


Mills per Ton Mile. 
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FREIGHT AND GROSS RECEIPTS ON THE 
CHICAGO AND NORTHWESTERN AND ON THE 
CHICAGO, MILWAUKEE AND ST.PAUL RAILROADS, 
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1901 the tonnage through the ‘‘Soo” was eighteen times that 
1881, and the average value per ton was between and 54% the 
value 1881. definite return freights paid known until 
1887; then the average freight rate was 2.13 mills per ton-mile, and 
1901 the rate was 0.99 mill. The two railroads named, part 
their lengths, compete with the route, but through large 
area they feed and are fed it. Commencing with 1882, the 
services they performed and the rates charged are given Table 
No. 12. 

TABLE No. 12. 


For 
For 1900 


Here the decrease freight rates, though noticeable, not great 
the Lakes, nor the increase traffic large. The increase 
ton-mileage has not been quite the ratio the whole country, 
and the rate charged has fallen little faster than that ratio. 

The effect average decline the charges made the 
inhabitants their territory for services rendered, the value the 
two roads, shown the market prices their stocks July Ist 
the two years shown Table 13. 

does not seem reasonable claim the cheap transportation 
offered the improved Lake route the sole factor the increased 
population and farm values the States tributary that route, nor 
can contended that the doubling the value these two great 
railroads would have been possible without the contributions the 
wealth the country made the low freight rates the Lakes. 
Both channels distribution seem have been mutually helpful. 

The relations between the freight traffic, the receipts per unit, and 
the aggregate receipts, the two roads mentioned and through the 
are shown the diagrams, Figs. 32, and 34. 

Attention should called the fact that, while the average haul 
the railroads about 160 miles, the ‘‘Soo” more than 800 
miles. 
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JULY 1882. 


447 483 Preferred, 1278..... 989 702) 
$52 242 474 
1900. 
$121 611 742 
395 160 Preferred, 196 ..... 894 514 
491 109 Shares, 152.06 


long charges for transportation must taken some ratio 
from the resources both producer and consumer, and high freight 
rates are inimical the prosperity country low rates 
wages, the claim made many railroad managers that reductions 
freight charges are gift the public will true, but seems 
the instances cited fully much gift the railroads 
the community. the other hand, the assertion sometimes 
made, that reduction rates will take specified sum out 
the pockets the railroad making such reduction, seems 


‘fallacious figuring our ton-mileage what Mullhall said was 


the English rate, 2.8 cents per ton-mile, and claiming the 
000 000 000 difference between rates loss American railroads, 

Am. Soc. E.—There are one two points 
which the speaker wishes call attention. all these projects for 
improving waterways for navigation, the question the quantity 
business accommodated must carefully considered. not 
sufficient assert that the territory penetrated capable affording 
large business the development its natural resources; there 
must demand for these products along the route its terminals. 
The great deposits coal that are tapped the headwaters the 
Warrior and Tombigbee Rivers will undoubtedly all mined the 
future and will find market. not all clear the speaker that 
this market will found the City Mobile, any other points 


that can served river transportation better than rail transpor- 
tation. 
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According the census 1900, Mobile had population little 
less than 500. 1890 the population was slightly greater than 
There reason believe that, the future, will become 
very large city, and still less reason expect that will become 
great manufacturing center. The local consumption coal, therefore, 
quite certain comparatively small. 

what extent coal may exported from this country yet prob- 
lematic, and even the export business should become very large 
not all certain that Mobile would secure very large share that 
business. The city the head Mobile Bay, some thirty miles 
from the open Gulf, and reached through long stretch arti- 
ficial channel which doubtless, require the expenditure large 
sums money for maintenance, and which, best, somewhat 
cult navigation. 

The construction and maintenance Mobile harbor sufficient 
capacity accommodate large export business will involve 
further very large expense. 

The distance European ports notably greater than from Nor- 
folk and other points the Atlantic seaboard where coal available 
for export. other hand, Mobile much nearer Mexican, 
West Indian and South American ports depending for their coal supply 
largely upon importation. 

There are large cities the region that would probably sup- 
plied with coal through Mobile, New Orleans will probably continue 
get the bulk its supply the Ohio and the Mississippi Rivers, 
and Galveston could probably supplied more economically rail. 
Therefore, there assurance market Mobile that would 
justify the very large expenditures money required make satis- 
factory water route between the Warrior coal field and that city. Nor 


likely that any great points coal consumption will developed 


the intermediate territory along the river. tacitly admitted 
the author that the commerce the region, other than relates coal, 
could probably taken care least cheaply rail river. 
any event, seems safe assert that, whatever may develop the 
future, there exists commercial justification for these expensive 
improvements this time. Even were certain Mobile would 
supply adequate market for the products along the route, may 
questioned whether, when all things are considered, the commercial 
business the region served could more economically transported 
that market water than Excludingthe one item coal, 
experience seems indicate conclusively that the great region 
the Mississippi Valley river transportation cannot compete success- 
fully with rail transportation. The history the rise, the splendid 
achievement, and the decadence, the face rail competition, 
water transportation the Mississippi River and its tributaries has 
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never been adequately written. Such would interesting Whinery. 
fairy tale, and would teach lessons that have important bear- 
ing present transportation problems. There are plenty men yet 
living who saw these rivers literally alive with commerce. They can 
recall the time when the Ohio and the Mississippi Rivers carried great 
fleets vessels all kinds, from the rude flatboat the gorgeous 
floating palace, all loaded down with the commerce the productive 
and prosperous region through which they flow. The ship-yards along 
their banks were busy with the construction new vessels. But this 
magnificent river commerce has declined until may said have 
practically disappeared, although the actual commerce the region 
has grown many times its volume the days when river transporta- 
tion was its prime. The railroad has taken the place the steam- 
boat. There must sufficient reason, reasons, for this great change. 
Commerce, attaining its end, seeks the lines least resistance. 
The decadence this river transportation must accepted proof 
that, all things considered, the steamboat could not compete success- 
fully with the railroad. 

Analogies drawn from the wonderful expansion and success water 
transportation the Great Lakes, are, the opinion the writer, 
totally inapplicable ordinary river transportation. The conditions 
are entirely different. The Great Lakes lie mostly between parallels 
latitude which also embrace the most wonderful development 
human activity and commercial enterprise that the world has ever 
witnessed. Between the parallels 40° and 45° north lie chain 
great cities the like which, their number, their rapid growth, 
their present population, and their commercial importance, can 
found nowhere else the world. The commerce all this region 
more less tributary transportation the Great Lakes. Around 
their western end lies the great grain-producing region the United 
States and Canada, and the course this grain its market par- 
allel with their length. Along their course and toward their westerly 
end are situated the most wonderful.iron and copper mines yet devel- 
oped the Continent. their eastern end found the most exten- 
sive and valuable coal region developed the Western Hemisphere. 
Within the zone and the prolongation eastwardly the general axis 
the Lakes the commercial metropolis North America. The 
region tributary them abounds every element necessary stimu- 
late agriculture, manufactures and commerce. The minerals from the 
the West and the coal from the East must brought together. These 
lakes, with their connecting rivers, aided comparatively 
improvements, barring the ice winter, present almost ideal condi- 
tions for inland water transportation. 

For these reasons, lessons drawn from the results channel im- 
provement the Great Lakes must applied with the greatest cau- 
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tion the problems improving our river systems. Does any one 
believe that the Mississippi and the Ohio Rivers, between Pittsburg, 
St. Louis and New Orleans, had navigable channels that would 
accommodate the present vessels the Lakes, their commerce could 
ever approach, much less equal, that the Great Lakes? 

not overlooked that these rivers possess now, and always 
have possessed, during many months the year the Lakes are 
open for navigation, capacity for navigation sufficient accommo- 
date much greater commerce than they ever carried even the 
palmiest days river transportation. The decadence their com- 
merce, therefore, must sought causes other than their lack 
navigable capacity, and would bold prophet who would pre- 
dict that their former supremacy could restored any amount 
channel improvement. 

Congress could brought consider the question river and 
harbor improvements from the cool and deliberate point view 
the practical business man, there would revolution the charac- 
ter our River and Harbor bills. How many members that body, 
who urge and vote appropriations for many government improvement 
works, could induced, were they rich invest cap- 
ital the same projects, private commercial enterprises, even 
they could control and reap all the profits both 
What sane business corporation, for instance, owned all the 
territory Kentucky and Tennessee tributary the Cumberland 
River, would think wise business policy enter upon project 
improve that river cost many millions dollars? The Gov- 
ernment now engaged upon such project, involving, the 
speaker’s memory correct, less than twenty-two locks and dams 
between the head navigation and Nashville. safe assert 
that fair interest the cost this project, when completed, would 
more than sufficient pay the whole the transportation charges 
rail all the business that the improved river would ever at- 
tract. 

Applying the same line thought the improvements prog- 
ress and contemplated the Mobile River and its tributaries, may 
well questioned whether they will ever yield returns sufficient 
justify their construction. Considering all the conditions, 
open question whether, the coal deposits penetrated were all owned 
giant corporation and Mobile was the chief market for the coal, 
would found more economical make use the improved water 
route, rather than the railroads, for supplying that market. Time 
does not permit the discussion this question detail, though some 
the facts have been referred others the discussion this 
paper. 

hydrology nothing can more interesting Mr. McCalla’s paper 
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than his reference the floods the Black Warrior River. The Mr. Rafter. 


writer remembers, when living Tuscaloosa, fifteen years ago, view- 
ing with amazement the high-water mark the piers the bridge 
crossing the Warrior River that place. indicated that when 
flood flow the stream spread over the valley, Mr. McCalla states, 
for miles width, and, for the time being, the Warrior River was, 
effect, another Mississippi. 

The flood flows this stream are undoubtedly very large, and their 
possible effect upon the river improvements interesting matter for 
discussion. 

The catchment area the river Tuscaloosa given 900 sq. 
miles, and the maximum discharge 38.8 cu. ft. per square mile per 
second, thus indicating total flood flow about 190 000 cu. ft. per 
second. The minimum flow, the contrary, 150 cu. ft. 
shows only about 0.03 cu. ft. per square mile per second, the mini- 
mum flow may taken about the maximum. 

The annual rainfall producing these flows is, average for ten 
years, from 1891-1900, inclusive, 48.59 ins. Table No. the 
writer has compiled the rainfall Tuscaloosa for the storage period 
May, inclusive— for the ten years, 1891-1900. 


No. ALABAMA, FOR THE STORAGE 
1891-1900, 


| 


Year. Annual. Dec. Jan. Feb. Mar. Apr. May. 


Mean nine years. 

The figures Table No. show that the total the storage period 
varied during these years from 22.78 ins., 1897, 40.18 ins., 1900. 
Although the total 1900 was the largest any during the period, 
does not follow that the heaviest floods would necessarily take place 
that year. Flood flows are dependent other conditions than 
depth rainfall, that say, their intensity will very largely de- 
pend upon whether not the ground-water high low the time 
the heavy rainfall. Ifthe ground full water 
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such time, given rainfall will produce much heavier flood than 
the ground-water low. 

Moreover, with other conditions the given rainfall will produce 
larger flood during the storage period than during either the grow- 
ing replenishing period. Taking the average the United States, 
during the storage period, from the rainfall runs off; dur- 
ing the growing period, ordinarily only runs off; while 
during the replenishing period, 40% runs off. These figures are 
very general, and may departed from somewhat special cases, but 
they serve illustrate why extreme floods are more common the 
storage period than any other time. 

The writer has defined the storage, growing and replenishing periods 
frequently his writings hydrology that assumes that they 
are understood everybody, and hence does not repeat the matter 
here. 

The specific application made these flood data that, with 
and clay bottom, very slight change the regimen the 
stream likely lead extensive erosion, thus endangering the 
foundations structures. Undoubtedly, this point has been at- 
tended to, and the writer merely mentions interesting connec- 
tion with the work the Warrior system. 

Mr. paper exceedingly valuable one, and states 
forcible manner many the important questions considered the 
canalization ariver. One the sections dam proposed 
used, shown Fig. very satisfactory type, where engineer 
builds timber dams. Other types dams are shown Figs. and 
18, but whether these will not some time yield during extreme 
flood flow can only determined experience. The writer cannot 
but think that Portland cement concrete would give more satisfactory 
results and prove quite economical when the total cost 
years considered; but this phase the question has been ably 
discussed others, the writer merely refers this time. 

way showing how important that work the very 
best description, the following experience the Erie Canal perti- 
nent: few weeks ago, break, involving two weeks’ cessation nav- 
igation, occurred culvert built 1840. For sixty-two years this 
culvert has gone doing its work, without, the writer has been 
correctly informed, any repairs during the period, but suddenly, with- 
out warning, gave way, and the masonry work sixty-two years 
ago was laid bare. appears that bench-wall was built without any 
pretense backing, with merely veneering thin face-stones, and 
how the culvert stood all—why, short, did not out when 
water was first let into the canal—is mystery. 


Sheet-Piling.—Regarding the sheet-piles that were used Lock and 


Dam No. Warrior River, which formed the inner and outer wall, 
the writer believes that pile had been used, made 

three pieces the full length the pile, instead being spliced, that 

the results would have been better. 

The sheet-piles first ordered Lock and Dam No. were made 
follows: One piece dressed,2 ins.and long, and two pieces 
undressed, ins. and ft. long. The undressed pieces were spliced, 
the length the pieces being about ft. and ft.; one piece being 
spliced one end the pile and the other piece the other end. 

The material for the pile was any variety pine. Wire nails 
were driven through from in. ins. apart, staggered, and 
clinched. Three nails row were driven the top and bottom 
the pile and also the splice joints. 

The piles were driven with drop-hammer combination 
with water-jet, the jet being kept the point the pile all the way 
down. The fall the hammer was usually ft., but times was 
necessary increase the fall account obstructions and hard 
driving. 

The pile drove easily through soft material, such soil and fine 
sand, and the method seems have been efficient where the pile was 
driven through uniform stratum, free from logs and other 
obstructions, but under the conditions Lock and Dam No. these 
piles are not efficient. 

They not sufficient thickness prevent tendency buckle 
when driven hard. also, lessens the resistance buckling; 
therefore piles made three pieces, ins., the full length 
the pile, would give more satisfactory results, and also reduce the per- 
colation considerably. 

Driving.—The writer believes that was not the purpose the 
designer drive the pile, but jet into place, short blows being 
used make the pile sink over the jet, but the jet would often strike 
log some other obstruction and the pile could not made 
down this method. such cases the pile was driven through, 
often past, the obstruction. deflection the point was the 
result, accompanied bending the pile the leads above ground. 
Here was shown the disadvantage the splice, and also the pile 
being small section. The pile often had bent the leads, 
order that driving might continue, without breaking the pile. 
stiffer pile might have forced the obstruction from its way might 
have been driven through it. 
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Am. Soc. E.—The question the wisdom 
requiring long-time guaranty public work, and particularly 
street pavements, has not received the attention its importance war- 
rants. Whether such guaranties, the whole, are beneficial the 
interests city, otherwise, certainly admits arguments 
sides. The arguments the negative side, apparently, have not been 
worked out carefully pursued ultimate consequences conclu- 
sions. 

The speaker does not include this discussion those short-period 
guaranties the effect that any defective materials workmanship 
appearing within period six months one year shall made 
good the contractor, nor those which require that machinery 
plant shall accomplish certain stipulated results. There can 
question about the propriety and the advantage such guaranties. 
Nor intended discuss that class guaranties which require 
that work constructed with comparatively unknown materials per- 
formed unusual methods shall the requirements stipulated. 
Without attempting this time enter upon full discussion 
wisdom requiring long-period guaranties upon street pavements, 


reference may made some the more important arguments 
against the practice. 


This discussion (of the James Hazlehurst, Am. Soc. E., printed 
Proceedings for May, 1902), printed order that the views expressed 
may brought before all members the Society for further discussion. 


Communications this subject received prior November 2ist, 1902, will pub- 
lished subsequently. 


No. 
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The general theory upon which such guaranties are based that Mr. Whinery. 
the responsibility for the good and sufficient quality the materials 
used, and the workmanship and skill, thrown upon the contractor 
under conditions which cannot afford disregard. short, the 
object shift responsibility for the character the work from the 
city authorities the contractor. one can object this 
principle. The city undoubtedly justified taking any reasonable 
measures that will compel the contractor comply fairly and fully 
with the requirements his contract. The only question, therefore, 
that may raised, is, whether, the whole, such guaranties, their 
practical workings, result, can made result, the advantage 
the city. This embraces the question whether such guaranties, 
they are usually framed, can legally enforced, under the conditions 
that usually prevail street-paving contracts, 

the first place, assuming that such guaranties are entirely legal, 
their value must depend upon the ability the city enforce them. 
Sufficient surety must required from the contractor, and the ques- 
tion once arises: What amount surety sufficient? well- 
known fact, well-known, least, contractors, that the cost 
maintaining pavement under conditions which may subjected 
for ten even for five years may vary from 100% its original 
cost. The cases are quite frequent where the cost maintenance will 
equal 50° the original cost, even where the work has been faith- 
fully and skilfully done. those cases where the work has been done 
unskilful dishonest contractor not safe figure that less 
than one-half the original cost may have expended make 
good the guaranty for period even five years, particularly the 
streets paved are subjected heavy travel. Consequently, may 
stated general proposition that the surety required from contract- 
ors, the case asphalt pavements, will not insure the city against 
loss unless equal amount one-half the cost construction. 
will once replied this statement that enormous areas 
asphalt pavement have been constructed American cities under 
guaranties running from five thirty years, where the amount 
surety required has varied from only 30% the contract price, 
and that defaults the contractor have been rare and unimportant. 
But must remembered that the asphalt pavements this country 
have been constructed under peculiar set conditions. The work 
has been done largely large companies whose business interest 
the promotion and extension asphalt pavements was such that 
they could not afford default these guaranties, even their busi- 
ness responsibility and honor had not impelled them comply with 
obligations incurred. 

There have been great many cases every large city having 

considerable area asphalt pavements where the surety possession 
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Mr. Whinery. the city has been than one-third the amount expended 


the contractor maintain the guaranty. There are many contracts 
involving fifteen-year guaranty existence the City New York, 
where the tangible surety possession the city does not equal one- 
half the amount will cost the contractor with the guaranty. 
will depend entirely upon the honor and integrity the original 
contractors their successors, whether not these contracts are 
lived until the end the guaranty period. Sufficient examples 
have occurred show what may expected cases where irre- 
sponsible dishonest contractor has been awarded work. The 
history the asphalt pavement Eighth Avenue, New York City, 
good illustration. How long the conditions prevailing the 
past will continue, one can say, but may safely predicted 
that, the time ever comes when competition open the asphalt- 
paving business other work, and when cities shall award con- 
tracts the lowest bidder regardless other considerations, will 
found necessary require amount surety equal least 
half the original contract price. 

There are two usual methods providing surety for the integrity 
such guaranties. the one, part the money that would 
otherwise due the contractor upon the completion his work, 
withheld from him until the expiration the guaranty period. Now, 
true that surety the amount one-half the contract price 
must provided order make the city safe, the contractor would 
receive, under this plan, only 50% the value the work his con- 
tract price. Knowing this, must one may 
bid prices that will sufficient, when 50% retained, pay the 
actual outlay for the work, may, possesses the capital 
can command it, bid prices that will enable him carry the retained 
balance during the period the guaranty, well pay the 
expenses sustaining the guaranty. the first case the work will 
open contractors moderate large means, alike, but the city 
must pay double the actual cost the work. the second case the 
contractor moderate means will shut out entirely, and very 
few, the wealthiest only, will able compete, and even then 
these wealthy contractors must bid prices that will compensate them 
for carrying the unpaid balance over along period. either case 
the city must pay the cost the surety requires. And, since con- 
tractors will usually bid prices that they think are the safe side, 
particularly where conditions are such that exact cost cannot 
determined, the city must usually pay very high price for its 
security. 

lieu retaining part the contract price, many cities require 
the contractor give bond with sureties deemed sufficient make 
the bond good. These sureties may either private persons 
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surety companies. Personal surety notoriously unreliable. Even Mr. Whinery. 


the persons signing bond are perfectly responsible the time, 
they may paupers before the end five years. Whatever may 
the cause causes, notorious fact that not one case out 
twenty, our American cities, where the bond forfeited recovery 
actually made from personal sureties. results that most cities now 
require contractor’s bonds under-written surety companies 
But these surety companies are naturally averse 
signing the bonds, even the most responsible contractors, where 
they extend over considerable period years, and they consent 
they charge high rates for the service, and usually require 
collateral security from the contractor. The contractor must meet 
the expenses thus incurred, and must bid prices that will cover them, 
and the city must the end pay liberally for thesurety exacts. 

Without any intention impugning the honor the integrity 
surety companies, must remembered that, corporations being 
without souls, they may possibly avail themselves legal techni- 
calities escape the payment large sums money for which they 
are bound. Therefore, exceedingly important that possible 
grounds invalidity exist contracts thus secured. very few 
instances, the speaker believes, have surety companies been called 
upon make good for defaulting paving contractors; but not 
impossible that, called upon pay large sums account such 
default, would discovered that even this class surety not 
always relied upon implicitly. 

has been claimed that contractors, framing their bids, not 
add much, anything, their prices cover the expenses 
guaranty, but such claim too absurd considered seriously. 
The contractor, usually, not blockhead, and not the busi- 
ness simply for benevolence amusement. true, cannot esti- 
mate exactly what will cost him maintain the guaranty, and 
new the business may very greatly under-estimate that cost, 
but, whatever thinks may be, the price would 
otherwise bid, unless, indeed, counts upon repudiating escaping 
the guaranty entirely. 

may that sharp competition, and desire control the 
business, will cause him bid prices which knows will not cover 
the cost ofthe work, but, has had any experience the business, 
knows that the cost the guaranty palpable quantity 
that the pavement itself. 

must evident, therefore, that the city must pay very liberally 
for the benefit the guaranty supposed confer. 

the second place, the question the legality long-time 
guaranties demands more consideration than has received. Where 
pavements are paid for special assessments upon the property 
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benefited the improvement, the courts have held, almost univer- 
sally, that while the original cost the improvement may assessed 
against benefited property, the subsequent cost maintaining the 
work cannot thus assessed. those decisions which uphold the 
validity time guaranties, this principle not denied, but 
attempt made They set the plea that the terms 
the guaranty not necessarily require the maintenance, the proper 
sense the word, the pavement, but only that the contractors 
shall the work with such materials and such skill that mainte- 
nance will not necessary during the guaranty period; and shall 
become necessary repair the pavement within that period, the fact 
simply evidence that the contractor did not the work the 
manner required, and, therefore, must make good the consequences 
his This reasoning, the speaker’s opinion, specious 
and erroneous. may sound, abstract legal theory, but, 
when confronted the facts are known every practical 
man, its sophistry cannot but apparent. may safely asserted 
that street pavement, subjected even moderately heavy travel, 
will endure for five years, much less for longer period, without the 
necessity for more less repair, which fair-minded person com- 
petent judge can attribute defective construction. The use 
the familiar phrase, ‘‘ordinary wear and tear excepted,” very many 
guaranty clauses tacitly admits the fact. obvious that the 
repairs necessary pavement after two three years old may 
divided into classes: First, those that may due the use 
materials labor not the requirements the specifications; 
and, second, those made necessary the wear and tear use, what- 
ever may have been the character the original construction. Under 
the general principle law referred above, the contractor, the 
first case, may clearly held his guaranty without danger legal 
complications. Under the second, the property owner may justly 
object being assessed specially for what clearly maintenance 
the work. 

The decision the Alabama Court, cited the author, seems 
the speaker, striking example fine-spun legal theory mis- 
applied practical facts and conditions. judge concludes 
his decision with fine-sounding dictum which was doubtless intended 
clinching argument the legal knock-down the whole fabric 
the theory opposed that held the Court. Speaking the 
requirements the guaranty clauses question, says: ‘‘It 
incident the contract, not independent undertaking.” 

When, may asked the practical man devoid legal acumen, 
does such guaranty clause cease become incident the contract 
and not independent undertaking? incident until the 
end five years, why not until the end ten years? And why may 
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not continue incident during the whole life the pave- Mr. Whinery. 


ment? 

may necessary establish the fact that the work was done with 
such material and skill the contract called for, other questions 
arise. Just what length time required disclose defective work- 
manship and materials? that period time, assuming that can 
determined, fixed and well differentiated period, may 
affected conditions which must vary with different streets, and even 
with different parts the same street? the period the 
same such street Broadway, New York City, and the resi- 
dence streets the smaller cities, even those New York City? 
true that five years’ use pavement heavily traveled street 
any large city will develop nothing more than inherent defects 
the original construction? And, that the effect wear and tear 
travel, which not incident the contract, will begin the day 
after the-expiration the five years and not before? And, does 
not begin the last day the five years, when begin? the 
guaranty the pavement and the expense maintenance entails 
merely incident the contract the sense the Court seems hold, 
would the contractor add anything his price because the incident? 
itis found, matter fact, that the expense maintenance 
entailed the guaranty invariably added the contractor his 
estimate first cost, always considered fixing the price his 
original bid, does the Court still hold that merely incident 
the contract? 

Notwithstanding the great importance the question the 
validity these long guaranties, decisions the higher Courts 
covering have been comparatively few, but large majority these 
have been the effect that they are not legal when they relate work 
paid for special assessment. Cases involving the legality these 
guaranties apparently have not been brought before the Courts 
large majority the States, and these remains open question. 
The far-reaching effects and the serious financial results which would 
attend adverse decisions many the older States, where hundreds 
thousands square yards asphalt pavement are covered such 
guaranties, make the question one very serious importance. 

The absence litigation and resulting decisions many the 
States may largely due the fact that the large companies 
whom the greater part the asphalt pavement this country has 
been constructed have, for reasons their own, consented to, they 
have not actually encouraged the requirement of, long-time guar- 

There one important feature these long-time guaranties that 
seems not have been brought before, considered by, the Courts 
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all; that is, that nearly every city the terms contracts for 
paving, including the guaranty requirements, are general, and are 
made apply all streets alike. allowance made with respect 
different streets for different conditions use. Thus and B,two 
parallel and contiguous streets, are paved the same time, under the 
same form contract, and possibly the same contractor. 
main business street with very heavy travel, while residential 
street, with very little travel. The work both may done with 
the same materials and with the same degree care and skill, that 
the pavements when completed are practically identical. The con- 
tractor, framing his bids, having the facts mind, would almost 
certainly bid higher price per square yard than because 
the maintenance the pavement for the guaranty period will cost 
very much more Let assumed that the period 
guaranty such that its pavement would just endure the 
end the period without any repairs due maintenance proper. 
During the same period, the pavement subjected very heavy 
travel, will have required large expenditure for repairs due the 
wear and tear use. pay for the pavements, the property owner 
obviously, must assessed for much larger sum per unit than 
the property owner the property owner should resist 
the assessment the ground that part his was for 
maintaining the pavement and not for construction, and should appeal 
the Courts, difficult understand upon what ground his plea 
could refused, the validity the guaranty sustained. This 
particular ground invalidity could avoided such change 
the nature the guaranty would require that the pavement should 
endure stipulated, definite quantity use, without showing indica- 
tions failure, as, for instance, the passage over certain 
number tons travel, the quantity ascertained censuses 
travel taken intervals time accordance with specified rules 
and regulations. The speaker has long believed that this quite 
practicable, and that constitutes the only rational and just basis for 
guaranties that are intended test the endurance pavement. 

this point may considered some provisions these guaranties 
which have their foundation the attempt keep their requirements 
within legal bounds. 

the contractor required maintain the integrity pave- 
ment for period years, care must taken that nothing done 
the city, other persons with the permission the city, that will 
release the contractor from his obligation. For instance, the city may 
not remove and then repair part the guaranteed pavement, nor 
may authorize persons other than the contractor so, since 
not only may the contractor claim that the adjoining pavement was 
injured the operation, but may claim that defects appearing 
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later are within the area the pavement disturbed and repaired mr. Whinery. 
parties other than himself, and for which cannot, therefore, held 
responsible. generally difficult, not impossible, even with the 
aid carefully prepared diagrams, locate accurately, after the 
lapse year two, the exact boundaries such repaired areas. 
Therefore, has been found desirable, not essential, couple with 
the guaranty provision that the guarantor shall make all necessary 
cuts into and replacements the pavement, stipulated price. 
Usually, not much consideration has been given the reasonableness 
this price, has been assumed that was unimportant item. 
Very commonly, the price has been fixed certain percentum above 
the contract price for the construction the pavement. If, there- 
fore, the guaranty period was long and the contract’ price accordingly 
high, the price for such repairs was quite likely exorbitant. The 
result illustrated nowhere better than New York City, where, 
owing extensive improvements transportation systems and other 
underground structures, enormous areas pavement have re- 
moved and replaced prices high make the cost the work 
avery serious burden those who must pay for it. probably 
true that this repair work to-day, New York City, the principal 
source profit the contractors who laid the pavement, their 
successors. the price for repairs, thus stipulated, were rea- 
sonable the time the contracts were made, the great decline the 
cost asphalt pavement since that date makes them now abnormally 
high, and suggests the conclusion that unwise continue 
practice which seems necessarily involve the making contracts 
extending over long periods time for supplies services, the 
market value which likely subject great fluctuations. 
Before dismissing this branch the subject, worth noting that, 
where maintenance embraced contracts for construction, the cost 
maintenance being embraced the price bid, the contractor prac- 
tically receives payment for the maintenance advance, and, the 
cases long-period many years advance that the 
resulting loss the city very great. some the contracts for 
the pavement Broadway, New York City, very evident that the 
contractor, fixing the price bid him, regarded the maintenance 
likely cost nearly twice much the construction. Yet the 
city paid him the whole sum upon the completion the work con- 
true that large percentage the sum was retained 
the city, but this was held surety, additional the bond given, 
for the performance his obligations (and may said, passing, 
that security was very inadequate), and was not withheld with the 
view paying for part the service when that service should 
rendered. When considered that the largest part the cost 
maintenance will almost certainly expended the last half the 
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guaranty period, will appreciated that the advance payment 
must matter large gain the contractor and large loss 
the city. 

There another point which sufficient importance merit 
consideration this connection. the city requires the contractor 
guarantee certain results, may justly claim that must left 
free the means which these results are obtained. and 
that the city assumes prescribing definite specifica- 
tions and the means used, he, the contractor, cannot held re- 
sponsible for results. would seem, therefore, very dangerous 
procedure, from legal point view, for city attempt compel 
contractor guarantee work, constructed not accordance with his 
judgment and experience, but strict compliance with specifications 
formulated the city’s agents. 

the early history asphalt pavement, when its merits were 
questioned and distrusted, when the properties the material used 
were not well understood and the methods constructing were not 
familiar engineers, cannot doubted that the requirement 
some guaranty results was not only justified, but was required 
ordinary business prudence. But that time isnow past. The essential 
quality the material known and can determined the 
laboratory experiment, and the principles its construction 
are well understood. The fact that engineers not now hesitate 
prescribe how the work shall done, down its minutest details, 
sufficient evidence that they feel competent deal with the subject 
freely with any other engineering problem. 

creditable the profession that the present state 
the art and science pavement construction must depend upon 
contractors’ guaranties secure good work. 

The necessity for guaranty endurance, therefore, seems 
longer view these conditions, and others which time does 
not permit the speaker detail now, is, and has been for many 
years, the opinion that both unnecessary and unwise continue 
longer these long-time, or, they may more properly called, 
endurance, guaranties. does not believe that, upon the whole, 
they result the advantage the cities, are worth what they cost. 
There seems him ample evidence that, whether judged 
the economical the legal unwise well dangerous 
complicate construction contracts with provisions for maintenance 
such way that they are not readily separable. guaranty extend- 
ing over short period, sufficient disclose defects construction 
that might have been overlooked the work progressed, would 
entirely unobjectionable. should over two years. With 
such guaranty our cities can safely rely upon their engineers pre- 
pare adequate specifications, and enforce them secure work 
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the highest standard excellence. cases where the local en- Mr. Whinery. 
gineering talent may happen without the requisite knowledge 
and experience, there are not few specialists whose services could 
readily secured, the capacity consulting engineer, the 
practice other branches engineering work. 
thought advisable, maintenance the pavement, after the 
expiration the short guaranty, can made contract either with 
the contractor who constructs the pavement with others. 
Some the advantages claimed for the long-period guaranty 


could secured embracing the original contract for construc- 
tion provisions for the maintenance the pavement, after the expira- 
tion the short guaranty, stipulated price per square yard per 
year, payable yearly when the service shall have been rendered. case 
the work wholly partly paid for special assessments, only 
the cost construction could then assessed upon property owners, 
and the cost maintenance could paid from the general funds 
the city. 
The speaker agrees with Mr. Lewis that the plan adopted the 
author the right direction, long-period guaranties are 
continued, attempts separate the guaranty from maintenance. 
But the plan adopted involves, some extent, the common fallacy 
that the cost guaranteeing the work one street practically 
the same any other street. Thus, the author bases his price 
for maintenance the average cost maintenance Washing- 
ton and other cities, ignoring the fact that the conditions Mobile 
may such make such average cost totally inapplicable the 
streets that city. his plan were adopted New York City under 
general specifications, used, customary, for the whole season’s 
work, the absurdity applying the Washington average, as- 
suming that the specified maintenance price would apply alike 
Broadway and short residential street the Borough the 
Bronx, would palpable. the author had carried his plan little 
further and had asked bidders name prices for maintenance during 
the second and third periods five years, well price for con- 
struction, would then have approached rational method; but 
even then would have compelled the contractor guess the con- 
ditions that would probably prevail certain street fifteen years 
the future. The speaker uses the word purposely, because, 
our comparatively young and rapidly developing American cities, 
one can foretell what changes the growth and distribution 
travel any street may take place within period even ten years. 
Mr. Lewis evidently has the impression, which thought 
quite general, that the contractor, making his bid, adds little 
re- nothing, his price for construction, cover the guaranty. 


making hundreds bids every year, the speaker, for himself 
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and for the company with which was for long time connected, 
always added the computed construction price each street the 
estimated cost maintaining the guaranty. The price thus arrived at, 
however, was not always the price his company bid, because various 
circumstances and the exigencies competition often dictated the 
price, regardless, within certain limits, the estimated cost. 


Lewis, Am. E.—The author has the object 
trying eliminate the necessity contractor making guess the 
cost maintaining pavement which may laid him during the 
period for which such maintenance will required. His object 
certainly commendable one, and the speaker believes moving 
the right direction. 

Let see just how his specifications work out. They provide that 
all repairs which may ordered during the period the contractor’s 
guaranty will paid for, the area less than sq. yds., price 
20% greater than his original contract price, while for areas between 
and sq. yds. the advance will and for areas over sq. 
yds. 10% over the contract price. refers contracts let Mobile 
for 000 yds. pavement $1.15 per square yard. The amount paid 
for repairs, therefore, will $1.38 per square yard, the area less 
than yds. more than yds. and less than yds., $1.32}; while 
for any repairs covering more than yds., will paid per 
square yard. 

Now, assumes proper maintenance cost the city for the 
first five-year period after the expiration five-year guaranty, for 
the second five years the life the pavement, cents per square 
yard perannum. the 000 sq. yds. laid Mobile—assuming that 
practically all the repairs are areas less than sq. yds., will, 
the speaker’s opinion, the case successful pavement—he 
would expected relay about 370 yds. annually during the first five 
years, 2.2% the total area each year. For the second five years, 
during which allowed cents per square yard, could relay just 
about sq. yds., the total area each year. Now, 
assumes that none these repairs overlap each other, which not 
probable, would have renewed during those ten years, from the fifth 
the fifteenth year, the original surface. course, there will 
more less overlapping; repairs will wear out and have re- 
newed, and fair assume that, say, one-fifth the repairs made 
will have done second time, that the contractor will have 
replaced one-third the total area the pavement the end 
fifteen years. 

Has the author adopted fair standard when refers the cost 
the City Washington? The speaker does not believe has. Wash- 
ington not logical city, which one may. look for such standard, 
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lay smooth pavements. The conditions Washington are nearly Mr. Lewis. 


ideal. The streets are extremely broad, the traffic the city com- 
paratively light, and distributed. cities, when 
smooth pavements are first laid, abnormal amount traffic always 
attracted This invariably the case, and impossible 
predict what will the relative amount traffic new, smooth 
pavements. The character street will radically changed within 
two three years, possibly, after paved. city having 
comparatively large amount smooth pavements, remarkable 
transformation will take place the vehicular traffic new routes are 
laid out and new connections are established. 
While the author may have given the contractor good guessing 
basis, still going make him guess. compelled guess 
how much will have add his construction price addition 
the cents per square yard allowed for the second five-year period, and 
the cents per square yard for the third five-year period, or, other 
words, how much more than the original surface the pave- 
ment will have renewed the end fifteen years, and going 
guess liberally shrewd man. The contractor Mobile 
evidently did not make very liberal allowance, his price was only 
$1.15 per square yard. 
evident from the specifications which are quoted the paper 
that the contractor does not have lay much was anticipated, 
that is, does not have renew 2.2% annually for the first five 
years and annually for the second five years, not paid 
for it. 

Now, there has been good deal what the speaker will venture 
call nonsense said and written about long-time guaranties and short- 
time guaranties, and the reasons for one the other. 

report made the Mayor New York City his Commis. 
sioners Accounts 1899, there was table tending show what the 
insurance cost pavements had been, that is, what premium the city 
was paying for long-time guaranties, and estimating that cost they 
allowed cents square yard annually for the maintenance New York 
pavements, amounting cents per square yard for the entire fifteen 
years, which was the guaranty period the contracts under discus- 
sion. this sum were all charged the ten years from the fifth 
the fifteenth, would amount only cents per square yard per 

annum, and cannot claimed seriously that New York pavements 
can maintained for cents per square yard between the fifth and 
fifteenth years. The table also includes the cost plant for fifteen 
years cents per square yard annually, and the last and largest item 
interest lost money retained for fifteen years amounting 
644 cents, showing that the total cost the city for insuring its pave- 
ments for fifteen years 994 cents per square yard. 
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difficult understand how can claimed seriously that the 
money retained under paving contract, New York City, 
wrongfully kept from the contractor, and that should allowed 
and will charge interest it. not money which has been earned. 

Mr. Whinery has referred cases where 50% the amount due 
the contractor has been held back that should have been paid him 
the completion his work. probable that did not refer 
the New York City practice, but cases where bond required. 

The amount retained the City New York under the fifteen 
years’ guaranty was the cost the asphalt surface, which 
was paid each year, beginning the end the sixth year and 
the end the fifteenth; that is, was assumed that the cost 
cents, was the amount which the contractor would probably earn 
making those repairs, and this seems the speaker fair allowance. 
the case the ten-year guaranty, the amount retained was 20% 
the cost the wearing surface, which was paid the end each 
year from the sixth the tenth. This allowance again would be, 
the basis and pavements, cents per square yard. But 
that money was not earned; was not due the contractor, and 
charge the price the city was paying for long-term guaranties 
was erroneous and misleading. 

The speaker, however, agrees with the conclusions reached, and 
the contention that the long-term guaranty unwise, but his reasons 
are entirely and radically different. probable that asphalt- 
paving contractor, who jealous his reputation, will charge little, 
any, less for pavement without guaranty than were guaran- 
teeing for five years, assuming that would exercise the same care 
laying the one the other. 

Streets differ much the traffic they sustain, and, already 
stated, the future street uncertain, that when one deals 
futures more than five years certainly has estimate liberally, 
and the contractor obliged guess, and guess liberally, how much 
will have spend from the fifth the fifteenth year. 

But conditions are changing large city like New York, and they 
are changing for the better, and account should taken the changes. 
Steel tires are wider than they were, large proportion them has 
been replaced those rubber, horse-shoes are lighter, and one will 
not discount the future properly does not take into account the 
large percentage horseless, smooth-wheeled vehicles which will 
found our streets before ten fifteen-year contract made the 
present time will have expired, All these changes will tend 

simplify the problem maintaining our asphalt pavements. The 
elements most injurious them are constantly being eliminated. 

Now, not the plain duty the municipality take advantage 
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these changed conditions instead giving all that advantage Mr. Lewis. 
the contractor? will his obliged make guess upon 

the cost maintaining pavement for fifteen years. will base his 

guess upon his past experience with pavements now ten and fifteen 

years old, and can scarcely questioned that the conditions will 

different another ten fifteen years that the advantage will all 

his. 

The speaker would like suggest what seems him logical 
method dealing with this problem, and one which will eliminate 
almost entirely. that, expiration the original contract 
covering not more than five years, subsequent contracts for from one 
five years made for maintaining the pavements, which contracts 
should provide that the contractor paid for the material actually 
used, and which would placed where directed. 

This system has been vogue the District Columbia for some 
years, and with admirable results. doubtless true that the figures 
which the author uses, viz., cents per square yard the cost 
maintenance for the second five-year period and cents per square 
yard for the third five-year period, are due largely the use this 
method, although, the speaker correctly reads the recent reports 
the District Columbia, the average cost from the fifth the tenth 
year below cents, and from the tenth the fifteenth year below 
probable that the 8-cent average obtained includ- 
ing, the reports do, number streets which are entirely re-sur- 


faced and which increase the apparent cost very materially. 

This same method now use the Borough Brooklyn, the 
second contract made this basis being now force. Under these 
contracts the wearing surface paid for the cubic foot, measured 
carts the street. The first contract provided for payment 
cents per cubic foot for the wearing surface; the present price 
cents foot, while, with the burner method, the skimming 


process, the price under the old contract was $1.15 per cubic foot; 

under the present one this method repair not provided for 
all, being considered unsatisfactory and discouraged, while 

the price for binder was, under the first contract, cents foot, 

and under the present one cents. 

Ss 


great element saving under such contract repairs 
streets, which, from their age traffic, have been reduced thick- 


ness. Many streets, doubtless, will found which the wearing 
surface, instead being ins., ins., and some instances less. 
Formerly, when repairs were paid for the square yard, provided 
for under the plan proposed the author, the city would pay for 
standard pavement ins. thickness, and with binder, when 

gets considerably less But, the cubic-foot method, the same 


amount will lay proportionately greater area, and while the amount 
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expended under the Brooklyn contract was perhaps much under 
the old method, still the repairs were put where they did the most 
good. one also, the case extremely bad pavements 
which need re-surfacing, repair only the dangerous places and keep 
them safe condition for year so, until they can re-surfaced, 
without spending large sum. 

already stated, the conditions Washington are exceptionally 
favorable, but recent reports from Rochester would indicate that the 
repairs its asphalt pavements cost even less than Washington. 
The record, given the report the City Engineer for 1900, quite 
remarkable. The average cost for all streets not given, but taking 
pavement which was laid 1886: From 1896 1900 the cost main- 
tenance per square yard per annum was 1.2 cents; another one cost 6.6 
cents, and the next one These are the averages from the tenth 
the fourteenth year. The next one 2.8 cents, and one, which 
the guaranty expired 1892, appears have been maintained since 
that date average cost less than cent per square yard. This 
admirable showing, and, judging from the limited opportunities 
the speaker has had observe the Rochester streets, not because 
the repairs have been made spasmodically and only when necessary, 
because the streets have been kept excellent condition. The City 
Engineer also states that making the figures the area between rail- 
road tracks and ft. outside was excluded from the area pavements 
maintained and the cost, these spaces are cared for the surface 
railroad companies. 

reply the question the reason for the cracking asphalt 
pavements subjected little traffic, the speaker believes that 
such pavements have tendency crack more than those which 
are subjected moderately heavy traffic; the reason, undoubtedly, 
that unused little used pavements the wearing surface not kept 
thoroughly compressed, and therefore much less dense, and the action 
the elements the bitumen, the function which hold the 
mineral matter together, quite marked. ‘Traffic does keep the sur- 
face more dense, and therefore more impervious water, and better 
protected against the action frosts. 


maintenance asphalt, the speaker desires call attention 
some conditions which obtain the Borough the Bronx. Quite 
number strips for the use bicyclists have been constructed the 
roadways the different streets and avenues. They are usually from 
getting them. 

most cases these strips have been laid the old block pave- 
ment afoundation. The blocks have been lowered and the asphalt 
wearing surface placed the top, and brought the same cross- 
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section the remainder the roadway. Most these strips have Mr. Thompson. 

been placed next the curb. The result, one street particular, 
has been that the maintenance has been very expensive for the 
contractor, the block pavement the gutters, under the asphalt, 
allowed the water from the crown the street get under the strips, 
and, its disintegrating influence and through the effects frost, 
quite large portion the strip has been destroyed. This has made 
its renewal necessary least twice during the past five years, and the 
speaker’s belief that was due almost entirely the fact that the 
foundation was unsuitable. The water draining fromthe crown the 
street and getting under the asphalt caused crumble, that 
would not hold together, and the rolling received from the traffic was 
not sufficient keep proper condition. 

This calls attention another matter, the same line, viz., 
paving with asphalt upon old blocks general. The speaker desires 
record being opposed the laying asphalt old block 
pavement, done the present time New York City. The condi- 
tion that existsis follows: which traffic has pounded the 
blocks down securely and solidly firm and unyielding foundation 
repaved. The first thing that done remove the blocks, 
excavate some the earth, replace with sand bed, and relay the 
block pavement the lower grade, thus getting the foundation into 
the very condition that not wanted, viz., not thoroughly 
compacted and easily moved. After leaving the street open 
traffic for longer shorter periods, varying according the condi- 
tions that exist and the demands traffic, the asphalt laid upon 
these blocks. 

Having had good opportunity observe work done this 
manner, the speaker’s opinion that satisfactory results cannot 
obtained thereby. the asphalt could laid directly upon the old 
blocks, which have been pounded down thoroughly the good 
results would obtained, but, openings are made the 
roadway after laying, these results will not satisfactory when 
foundation, like concrete, laid. 

Evans, Assoc. Am. Soc. E.—The criticism has been 
made that asphalt pavement must subjected rolling process, 
similar vehicular traffic, order insure remaining place; 
and, substantiate this claim, certain people point, with more less 
justification, the walks our parks and other places, such plazas, 
footbridge floors, where the asphalt badly cracked, has been 
displaced frost. 

The speaker would like enquire whether this fact, 
whether the fault the foundation the quality the material 
used the surface; also, asphalt walks, laid the present 


time, are durable the concrete walks the so-called granolithic 
and kindred 
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granolithic pavement now put down, with joints allow ex- 
pansion, has proved very efficient New York and other cities. 
The claim made for that, under light showers, does not present 
greasy and slippery surface asphalt, and that can laid 
without expensive plant. practicable lay asphalt with 
joints allow contraction, and thus prevent 
so, will the rolling traffic still necessary preserve the surface 
intact? 
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Discussion.* 


Jun. Am. Soc. (by letter).—So much has ap- 


peared recent hydraulic about the use logarithms and 
logarithmic cross-section paper plotting the results experiments 
loss head pipes that seems remarkable that the author 
apparently did not avail himself this most efficient means exam- 
ining his results. the loss head varies any power the velocity, 
then logarithmic plotting will yield straight line, the fric- 
tion head” varies approximately the velocity head, then the slope 
this line will approximately the author plotted his 
results this manner seems extremely doubtful would have 
proposed the formulas which did. 


The writer presents Fig. logarithmic plotting the data 
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Adams, Am. Soc. E., all referred the paper. 

evident glance that the slope the lines for the 44-in. 
and the 54-in. pipes less than nearly can scaled the 
slope for both these lines has the same value, 1.73. other words, 
the loss head the author’s experiments varies, not the square, 
but the 1.73ths power the velocity. 

examination Fig. will show that the points fit the lines 
much better than the author’s plotting Fig. 10. This 
expected, view the fact just stated concerning the actual law 
variation. The author has carried more consistent set experi- 
ments than himself was led believe—a most unusual occurrence. 

The data for the 14-in. pipe give the same slope, 1.73, nearly 
can judged, the number observations being too few render 
accurate determination possible. 

Upon plotting the data Messrs. Marx, Wing and Hoskins’ 
experiments the Ogden 72-in. pipe the writer was puzzled the 
lack harmony the results. Considering first the 1897 experi- 
ments 710-ft. section, the slope the line best representing the 
points almost the same for the 14-in., 44-in. and 54-in. pipes, but 
the centers gravity the five general groups points not even 
approximate straight-line effect. Exercising his best judgment, 
the writer has drawn the dashed line Fig. This line parallel 
the lines for the three smaller pipes. However, equal weight 
given all the 1897 observations, the slope the line would 
appreciably less than 1.73. 

The experiments 1899 the long section (22 710 ft.) give 
much better line, the slope which, however, 1.94! The 1899 ex- 
periments the short section not give straight line, but the 
points, general way, check roughly the evidence the long sec- 
tion just mentioned. 

How this condition affairs explained? The same experi- 
menters the same pipe line, 1897, find that the loss head varies 
about the 1.73ths power the velocity and 1899 find that the 
variation the 1.94ths power the velocity! other words, for the 
designed capacity the pipe line, velocity ft. per second, 
the 1899 experiments indicate loss head about 40% greater than 
the 1897 experiments! 

Had the pipe deteriorated the The author states that 
there was considerable growth the 54-in. pipe the Seattle water- 
supply system the result one year’s service. There was not 
enough, however, make any appreciable difference apparent be- 
tween the slopes the the 44-in. and the 54-in. lines. 
quite certain that any considerable increase roughness the in- 
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LOGARITHMIC PLOTTING DATA 
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@ “ “ a “ 1899. 


© Center of gravity of group of points, 


0.5 
0.4 
|| 
0.25 
0.05 Data for Pipe, from Transactions, Vol. 
\/ 
. \ 
1 
12. 
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terior wall pipe will cause the loss head vary with 
increased power the velocity. 

The writer hopes that the question whether there was any 
difference the interior the Ogden line the two times experi- 
mentation, 1897 and 1899, may answered, either careful 
examination the future, another set experiments. the 
latter should undertaken hoped that some additional device 
for measuring velocity will used check the Venturi meters, 
which are placed just beyond curves which turn follow 
breeches pipe The result that the water reaches the meters 
much disturbed condition, and, consequence, the read- 
ings the up-stream piezometer the meter are far more unreliable 
than long stretch straight pipe led it. The higher the 
velocity, the more unreliable the indications become, that 
high velocity, where measurements are generally considered most 
reliable, they are here most unreliable. 

The assumption that the loss head varies the velocity head, 
the square the velocity, undoubtedly sufficiently accurate 
for most cases which occur designing water-supply systems, espe- 
cially when the range velocity within the range obtained 
reliable experiments, and when, usually the case, the pipe line 
question cast iron riveted steel, and, perhaps, addition, 
feeder for numerous branch lines. the case long wood stave 
pipe lines, however, which are perfectly continuous, the case 
the Ogden and Seattle lines, would seem that such approxima- 
tion should replaced formula which more nearly expresses the 
conditions. The only question, already hinted, the de- 
terioration the pipe owing spongy slimy growths, but, cer- 
tainly, found that these occur, the engineer will meet the 
situation devising effective means for cleaning the pipe and keep- 
ing the condition for best service. 

The experiments plotted Fig. 12, together with more than 300 
experiments} recently performed Saph, Assoc. Am. Soe. E., 
and the writer, fifteen seamless drawn brass pipes varying diam- 
eter from in. ins., with every laboratory facility for extreme 
accuracy, furnish some remarkably harmonious evidence concerning 
the loss head smooth, continuous pipes. 

The simplest formula, well the most exact one for such pipes, 
the form V", where the loss head and the 
velocity. The value obtained directly from the logarithmic 
plotting noticing the intercept the line for The value 
equal the slope the drawn through the plotted points. 


*See description Henry Goldmark, Am. Soc. E., Transactions, Am. Soc. 
E., Vol. 279. 

Mc. Saph and the writer hope able present the near future their experi- 
mental data, together with discussion the work others. 
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The formulas, the form for the four pipes, the data Mr. Schoder, 


which are plotted Fig. 12, are: 


these* may added the formula given by. Mr. Saph and the 

for 2.09-in. seamless drawn brass pipe: 
per 000 ft. 2.62 

the present time the writer does not desire comment detail 
upon these formulas. However, would again point out the dis- 
parity between the formula for the 1899 Ogden series and the formulas 
for the other five pipes. Considering the variation the value 
these formulas, the evidence the five sets experiments, for 
which the exponents are practically the same, shows that 
varies inversely the 1.05ths power the diameter. This power 
the slope line obtained from logarithmic plotting the diam- 
eter and the values from such plotting that, for the 
pipe, either the losses head are about 18% higher the 
velocities are about 11% lower than would expected the indi- 
cations for the other four pipes. The author himself has expressed 
surprise the non-conformity the results the 44-in. pipe with 
those the 54-in. and 72-in. pipes. may said, however, that 
the data for the 44-in. pipe are consistent among themselves, and the 
error, any, the nature constant factor. Indeed, the 
author’s results plot logarithmic paper way which compels 
admiration and gives strong evidence careful work. 

conclusion, the writer would say that laboratory work, even 
when the utmost care exercised, apparent inconsistencies are often 
found, but nearly always possible either find the cause else 
many repeated experiments obtain convincing evidence that 
unknown, abnormal causes affected certain results. Unfortunately, 
the practicing engineer has not the time, nor conditions generally 
allow such procedure, the case large pipes use. But the evi- 
dence was never stronger than now that there are numerous cases 
where hydraulic engineer can estimate closely the performance 
pipe line. the other hand, the number cases legion where 
only rough approximation justified. The writer feels that 
the hope that the dividing line may more clearly marked that the 


Attention should called also the results Messrs. Williams, Hubbell and 
Fenkell new 12-in. cast-iron pipe, given pages 189 and 181, Transactions, Am. 
Soc. E., Vol. This line was laid with great care, and the two 000-ft. experimental 
sections were preceded and followed long stretches tangent. The values 
and the equation which fits this pipe. fall with remarkable precision where they 


Transactions, Am. Soc. Vol. 314. 
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civil engineer reads with more than passing interest each description 
new experiments. 


Assoc. Am. Soc. (by letter).—The writer has been 
informed Mr. Schoder the nature his discussion 
this paper, that there will need attempting com- 
plete discussion the results observations wood stave pipe 
plotting them logarithmically and obtaining expressions for the values 
and the general formula For these quantities, 
Mr.Schoder obtained 1.73 for most the experiments, and 
The last result was quite surprise, the writer would have predicted 
that the loss head should depend about the 1.30ths power the 
diameter instead the 1.05ths. One would naturally led 
think that this would so, all discussions regard cast-iron 
pipe would have shown this value, may seen from the numerous 
formulas the form which have been proposed late 
years. 

The writer, therefore, has plotted the observations wood pipes and 
has almost checked Mr. Schoder, far the value concerned, 
but would extend the discussion regard the manner which the 
values depend upon the values the order 
obtain this relation, the values taken from direct logarithmic 
plotting the observed results, are themselves plotted logarith- 
mic sheet ordinates with the corresponding diameters abscissas. 
The slope the resulting straight line the required power and 
its intercept the axis the value the constant If, 
such plotting, all the values without any attempt 
classifying, the mean line would have slope 1.05, but, draw- 
ing such line, will noticed that number points are situated 
quite distance from it. Assuming, however, that the for the 
experiment 18-ia. pipe 1.74, get value which, taken 
connection with the for 14-in. pipe, gives line having slope 
1.29—more nearly what the writer believes should be. The experi- 
ments Mr. Noble considered alone would lead higher value, 
but, including with them the experiments Messrs. Marx, Wing and 
Hoskins, and taking mean line, have here also slope about 
1.36. The two lines, however, are widely separated, indicating large 
difference the values the constant which about 0.360 for the 
smaller pipes and 0.610 for the larger ones. These values apply for 
losses head feet per 1000 ft. length, velocities feet per 
second, and diameters feet. 

may mention addition. the experiment 24-in. pipe Mr. 
Henny,* Am. Soc. E., which usually accredited Mr. 
Mr. Henny says that the experiment not reliable, 


Journal, Association Engineering Societies. Vol. xxi, 1898. 
Transactions, Am. Soc. E., Vol. 1898, 562, footnote. 
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duced here order assist justifying the classification have 
made. For velocity 1.147 ft. per second the value 
was 127 (Kutter Upon determining the 
corresponding (under the assumption 1.74), find the experi- 
ment much farther removed from those the large pipes than 
were the experiments Mr. Adams, and proper corrections 
were made would probably correspond closely with those smaller 
pipes. The writer does not believe that these corrections could 
possibly large enough bring into the same class with the 
experiments Mr. Noble and Messrs. Marx, Wing, and Hoskins. 
Judging the value the Kutter the experiment Mr. Schuyler 
would also fall into the same class with those smaller pipes. 

The writer, therefore, believes that all available experiments 
wood pipe fall into two groups, both following the same law their 
dependence the velocity and the pipe diameter, but differing con- 
siderably the values the constant Even from consideration 
the values the Kutter this division into groups made neces- 
sary, and the same grouping reached the method used. The 
cause the differences found hard determine. Messrs. Marx, 
Wing and Hoskins have said that the differences the value the 
Kutter can hardly accounted for through difference the 
roughness the pipe surface, and the same statement applies the 
differences the values the constant Curvature suggests 
then, possible cause. The investigations Messrs. Williams, 
Hubbell, and Fenkell* show that the long, easy curves cause greater 
excess losses head than sharp ones, beyond limiting radius which 
would not oceur wood pipe fact which has particular 
bearing large wood pipe investigations. The curvature effects, 
besides depending the degree curvature, would also, long 
line pipe, depend the ratio total curved length total true 
tangent length. Therefore, the experiments Mr. Noble, well 
all others wood pipe, would have been interesting have 
had some data regard the excess loss due the curves, order 
account, possible, for the great difference experimental 
results, and also afford general information regard curvature 
effects. 

will also noticed connection with the values given for the 
velocities, that the velocity the center ring always less than that 
the adjacent ring. Upon plotting these velocities, very flat curve 
results, which bears but little resemblance cycloids ellipses. This 
may due the enlargement the well, but seems hardly prob- 
able that can wholly accounted for this way. can be, 
however, would lead the conclusion that velocity curves for both 


*Transactions, Am. Soc. E., Vol. 1902. 


account the manner measuring velocities, but may intro- Mr. Saph. 
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enlargements and contractions are similar, because similar curves were 
obtained Mr. John Freeman for nozzles.* 

Reference the plan the 54-in. pipe shows that Piezometer 
was situated the point tangency curve, and that there was 
only short length tangent between Piezometer and the well. 
Therefore, would interesting know the individual velocities 
measured showed any appreciable effect due the curve above. 
The flattened velocity curves might accounted for this way, 
similar velocity curves are obtained taking corresponding points 
from the velocity contour map} presented Mr. Schoder and the 
writer connection with their discussion the paper Messrs. 
Williams, Hubbell and Fenkell. curvature effects are shown the 
well, the averaging observation get the velocities the rings 
would lead results somewhat error. For the same reason, 
Piezometer would read low and account for that part the 
difference between the water heights Piezometer and the well 
which has not already been accounted for except through possible 
errors. However, the full natural effect the curve might not have 
shown itself account the reversal curvature above. 

Mr. Noble’s experiments show careful and intelligent work, and 
have advanced materially our knowledge the resistances the flow 
water wood stave pipes. There need, however, for more ex- 
periments the same kind, especially between ins. 
and ins., and, when these are performed, hoped that the effects 
the curves will investigated. 


Am. Soc. (by letter).—The quantity, 
which found the formulas pages does not appear 
due accidental errors observation, but probably results 
from some constant cause. From inspection the results given 
Fig. 11, seen that the highest velocities occurred the 44-in. pipe, 
for which the value and that the lowest velocities occurred 
the 14-in. pipe, for which the value 0.020, while for the other 
pipes both the velocities and the values lie between these limits. 
This more clearly shown Table No. 


TABLE No. 


Greatest 4.4 4.5 4.7 1.6 ft. per second. 
Average velocity............... 4.1 3.4 2.5 1.0 


Transactions, Am. Soc. E., Vol. xxi, 
Transactions, Am. Soc. E., Vol. xlvii, 301, 1902. 
Proceedings, Am. E., for August, 1902. 
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These values first sight, appear have little relation tothe Mr. Merriman. 
diameter the pipe, but plain that they increase with the average 
velocity under which the observations were made. 
Roughly, the four values deduced the author are propor- 
tional the squares the foregoing average velocities the four 
sets observations, shown Table No. 


TABLE No. 


Value 


Now, the square velocity closely proportional the lost 
head, clear that for any set observations, should approxi- 
mately proportional the average head, under which that set was 
Several experiments made under high heads should give 
higher value than several made under low heads. seen 
the case with the four series represented graphically Fig. 10. 
probable reason has occurred the writer why the systematic 
errors represented appear the formulasdeduced. that the 
piezometer readings not give the exact hydraulic gradient which 
corresponds the mean velocity flow the pipe. The piezometers 


measure the pressures the circumference the pipe where losses 
occur both sliding and eddying friction. These frictional losses are 
probably greater than those which prevail for filament where the 
velocity equal the mean velocity. so, the hydraulic gradient 
obtained taking differences piezometer readings has steeper 
slope than that corresponding the mean velocity flow. Hence 
the losses head per thousand feet, represented are too great, 
and has been shown that they are greater for large friction headsthan 
for small ones. The quantity, this point view, correction 
applied the observed friction head, order give the true 
triction head, which corresponds the mean velocity, 

The writer puts forth this hypothesis tentative one, only, trust- 
ing that may lead further discussion. not fully convinced 
that the hypothesis gives the true reason why appears the for- 
but that the values vary with the average velocity head 
the different sets observations appears fully established the 
data the paper. 

Using the author’s notation, the formula for the mean velocity, 


3 
11.6 1.0 
168 0.1 0.010 
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and has been shown that for these wood pipes, 
closely proportional algebraic expression for is, 

The quantity therefore, turns out proportional, both the 
friction head, deduced from the piezometer readings, and the 
diameter the pipe. 

The values computed from this expression, taking the constant 
0.009, are shown Table No. comparison these with the 
values deduced the author shows agreement which perhaps 
sufficiently close give some support the hypothesis advanced 
the writer. 


TABLE No. 
| 

1.80 1.92 2.09 2.00 
0.30 1.43 0.70 0.31 ft. 

0.020 0.188 0.080 


Substituting the algebraic expression for the foregoing velocity 

formula, becomes, 

subtracted from the observed friction head, order reduce 
the friction head which corresponds with the mean velocity, 

The single observation made Mr. Adams 18-in. wood 
pipe furnishes the data for computing the help the foregoing 
formula, all the other quantities are known. Thus, from 3.63 ft. 
per second, 1.97 ft. per thousand, and ft., there found 
2.18, and then 0.009 0.128, whereas, 

the formula for this wood pipe under the given data. Had the 
observation been taken under smaller head, the value would have 
been smaller. The interpolated values for this case given the author 
page 505*, are 1.82 and discussion indi- 
cates, however, that interpolation this caseis not fully justified, for, 
although ins. lies between and ins., the mean velocity and the 
friction head for the 18-in. pipe are outside the limits those 
observed the other two pipes, seen Fig. 11. 

The values the coefficient, deduced the author, generally 
increase with the diameter the pipe. This agreement with the 
law usually found hold for pipes and conduits. How varies 
with however, not apparent from the data. According Kut- 
ter’s formula, should increase with when the hydraulic radius 


Proceedings, Am. Soc. E., for August, 1902. 
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the pipe less than one meter, and this the case with all these wood Mr. Merriman. 
pipes. According Bazin’s formula, should independent 
clear that the influence will much less than that 
The writer has several attempts deduce formula for 
ein terms and from the author’s data, but they have not been 
sufficiently successful record here. Probably the different degrees 
roughness the pipes obscure the influence the different heads. 
For the present and immediate future the values deduced the 
author his interesting and valuable paper must used for wood 
pipes, but the present discussion indicates that the probable value 
the quantity, may advantageously computed from 
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This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


PROPOSED NEW TYPE MASONRY DAM. 


has developed the following criticisms: 

The mass not Parsons says that this ac- 
count stability against sliding and overturning; Mr. Abbott says 
account difficulties making the dam tight. 

According the generally accepted laws friction (which are 
wrong, but which need not discussed here), any decrease mass 
decreases the factor against sliding, but distinctly against ele- 
mentary engineering say stability against overturning: The 
important factor have mass, rather than little mass mathemat- 
ically placed.” mass alone considered, what difference does 
the shape make? The types” might built upside 
down. 

Tightness considered further on. 

2d. The stresses are not determinable.—The stresses not meas- 
urable, but they are more nearly determinable than stresses 
uniform-sectioned dam, because the point where the water cut off 
more nearly known. 

The internal stresses caused the setting the concrete masonry 
are probably not different from uniform-sectioned dam. Were these 
large enough for danger, certain that each buttress would have 
stand for itself, the thin part the wall would transmit large 
strain the next buttress. 


*Continued from September, 1902, Proceedings. See 1902, Proceedings for 
paper this subject George Dillman, Am. Soc. 
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more certainly than dam which water penetration unknown. 
The same can said the center and direction water pressure. 
should noted that the unit can considered from center 
center arches well from center center buttresses. 

3d. The plan difficult execute and expensive build.—This criti- 
cism made most frequently those who speak cut-stone face. 
The writer has idea using cut stone even coursed masonry 
dam, except for coping and trimming. Rubble and concrete 
materials for such work to-day. Even rubble getting inexpe- 
dient, except save cement when the haul expensive. 

The curved surface can developed into plane, that either the 
frames the lagging the forms can straight lumber. For dams 
considerable size, frames should probably and down, and the 
lagging bent these For lower dams, when the curv- 
ature sharper, probably horizontal frames with and down lag- 
ging might better. either case, the cost not excessive, and the 
parabolic cheap any other curved form. 

The writer engaged now putting some concrete dam work 
which using cylindrical, truncated-conical, para- 
bolic forms, and, except for few minutes with his carpenter fore- 
man each new shape, cannot see that there any trouble, much 
difference cost between them and straight forms. There more 
lumber used than would used broken surface approximating 
the curve. The cost band-sawing the frames insignificant, and 
yard rammed against curved form cheaply against 
straight one. 

4th. thin wall cannot made Fuller has replied this 
criticism saying: would probably easier make the thin 
wall tight than the thick one.” That has also been the writer’s expe- 
rience. 

There another consideration: dam cannot made tight 
its up-stream face, mistake tighten all. The up-stream 
face, not tight, should the most nearly tight surface. All water 
passing should allowed escape without exerting further press- 
ure. The penetration water surface the principal 
source doubt dam stresses. Such penetration practically shifts 
the center gravity and the direction water pressure. 

not the most economical its such claim was made; 
but the Ogden Dam, with steel face anchored bed-rock massive 
concrete stand tension, hardly the same class. Economy 
not the best point the proposed type. Increased factors safety, 
and chance for inspection and repair are much more importance. 

The dimensions, batters, curves, specific gravity the masonry, 
and the allowable strain used, were adopted for purposes fair com- 


for external forces, weight will act through the center gravity Mr. Dillman. 
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parison, simplicity and the avoidance certain criticisms. The gen- 
eral type buttressed wall can cheapened materially beyond the 
particular one analyzed. 

6th. not seems the writer that finding out what has 
been done, and, therefore, with certainty what can done, fully 
important successful engineering new discoveries. Besides, 
was absolutely new the writer when, the prosecution work, 
discovered it. seemed new some his friends whom 
showed it. could not have been found elsewhere,” the 
Publication Committee the Society would not have published it. 
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MEMOIRS DECEASED 


will reproduced the Volumes Transactions. Any informa- 
tion which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


MILTON GROSVENOR HOWE, Am. Soe. E.* 


1902. 


Milton Grosvenor Howe was born Methuen, Massachusetts, 
August 16th, 1834. 

was graduated from Dartmouth College 1854, having taken 
both the academic and scientific courses. His first work was 
survey for road which was projected run north from Saratoga, 
New York, through the Adirondacks Sackett’s Harbor. The survey- 
ing party, charge the late John Newell, Am. Soc. E., spent 
winter the mountains, but the road was never built. 

1855 Mr. Howe went Illinois, and was employed the 
Illinois Central Railroad until the panic 1857 caused the stoppage 
all construction. His next work was Iowa, but the stringency 
the money market made business dull, and found himself the 
beginning winter without occupation. fondness for study, 
decided put the time reading law, and rapidly did 
acquire knowledge that the spring passed the examinations and 
was given license practice. was devoted engineering, how- 
ever, and, believing that greater opportunities existed the South- 
west, besides desiring warmer climate, went Texas the fall 
1859, and entered the service the Houston and Texas Central 
Railroad. 

the beginning the war enlisted the Army the Con- 
federacy volunteer Company the Twenty-sixth Texas 
Cavalry, Bray’s Regiment. year was transferred 
the Engineering Corps and given the rank Captain. was 
ardent exponent the cause the South, and was 
engineer and inventor that two the five cannon used effectively 
the battle Sabine Pass were improvised. 

the close the war Captain Howe again entered the service 
the Houston and Texas Central Railroad, and held the positions 
Chief Engineer, General Superintendent and Division Superintendent. 

1885 was made Receiver the Houston, East and West Texas 
Railroad. After this road, under his able management, had passed 
from under the Receivership, became Vice-President and General 


*Memoir prepared ‘the Secretary from information furnished Mrs. 
owe. 
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Manager. 1897, account poor health, retired from active 
work. 1899 Captain Howe was appointed Chief Engineer the 
Houston and Texas Central Railroad, but resigned within the year, 
owing poor health. 

Many Captain best efforts were directed toward advanc- 
ing the interests the City Houston, which was alderman 
for six years. 

1873 was married Miss Jessie Briscoe, who, together 
with one son, Mr. Milton Howe, the Engineering Department the 
Houston and Texas Central Railroad, survives him. 

Mr. Howe was elected Member the American Society Civil 
Engineers October 16th, 1872. was appointed Director 
October 21st, 1901, fill the unexpired term the late George 
Quinlan, but that time was such poor health that had de- 
cline the appointment. 


MORITZ LASSIG, Am. Soe. E.* 
1902. 


Moritz Lassig was born Rochlitz, Saxony, January 23d, 1831. 

attended the Architectural School Chemnitz, and, having 
completed his studies there, came America, where arrived the 
spring 1851. the fall the same year settled Chicago, 
having accepted position Engineer and Superintendent with the 
firm Boomer and Company, later the American Bridge Com- 
pany, Chicago. This position held until 1853. From 1871 
1881 was engaged designing and constructing bridges throughout 
the West. 

the year 1876 established his own shop South Clark 
Street, near Sixteenth Street. The present shop, Clybourn and 
Wrightwood Avenues, which achieved his principal success 
bridge builder, was founded about 1885. 1881 formed partner- 
ship with John Alden, under the names Lassig and Alden Bridge 
and Iron Works Chicago, and Alden and Lassig Bridge and Iron 
Works Rochester, New York. Mr. Lassig was active the Presi- 
dent and guiding spirit the Lassig Bridge and Iron Works until the 
fall 1900, when sold his interests the American Bridge Com- 
pany and severed his connection with the firm. 

was the eve departure for Europe, having made all 
arrangements leave Chicago January 8th, but was overtaken 


suddenly death. His remains have been interred Heidelberg, 
Germany. 


Memoir prepared the Secreta from information furnished Mr. 
Bartholomay, Jr., and from papers.on file the Society House. 
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His widow, Marie Lassig, and two married daughters, Mrs. Emma 
Bartholomay and Mrs. Ida Olinger, survive him. 

Moritz Lassig was elected Member the American Society 
Civil Engineers April 2d, 1884. was also Member the 
Western Society Engineers, the Technical Club, Concordia 
Masonic Lodge, Germania and the Chicago Schuetzen 
Verein. 


OSCAR WHITFORD, Am. E.* 


May 1902. 


Oscar Whitford; third child and second son Earl Hartwell and 
Asenath (Palmer) Whitford, was born July 15th, 1833, the Town 
Northumberland, Saratoga County, New York. lived his 
father’s farm until grew manhood, attending district schools, 
Schuylerville Academy, and preparatory school Charlotteville, 
New York. 

After being graduated from Union College, Schenectady, New 
York, the classical course, 1858—having taken part the 
engineering course extra, under Professor Gillespie—he went 
Mississippi, where taught school and sold machinery until 1861, 
when returned Union College and took post-graduate course 
chemistry, receiving the degree A.M. 

1862 was volunteer the United States Army for four 
months, escort and protect emigrants crossing the Western Plains 
and Rocky Mountains. 

After this service engaged gold mining enterprises Califor- 
Idaho. left this work accept the Chair Mathematics 
and Civil Engineering the People’s College Havana, New York, 
now Montour Falls. 

For period ten years, 1876, was employed the New 
York State Canals, the Engineering Department, charge work, 
first the Chenango Canal and afterward the Erie Canal. 

Leaving this service engaged lead mining Missouri for two 
years, after which was engineer the construction the South- 
ern Kansas Railroad for year. 


The following year, 1880, was taken testing cements and 

the duties general storekeeper for the Plattsmouth Bridge. 

Silver and gold mining Colorado and Mexico occupied his atten- 

tion from 1881 1887. During the last two years this period 
was Superintendent the Santa Barbara Mines Chihuahua. 
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From 1888 1890 was employed Engineer for contractors 
railroads for the Chilean Government. Returning United States 
was engaged Assistant Engineer the Michigan Central Rail- 
road, then General Inspector the Bureau Engineering the 
City Buffalo, New York, 1898. From that year the 
time his death was occupied with various engineering enter- 

was man kind disposition and remarkably even tempera- 
ment. was loyal his friends, kind and considerate his sub- 
ordinates. 

was unmarried, and survived two brothers and sister. 

Mr. Whitford was elected Member the American Society 
Civil Engineers December 6th, 1871, and contributed the Trans- 
actions paper* entitled Closing Breaks Canals, under 
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BENZENBERG, GEORGE PEGRAM, CHARLES SCHNEIDER, 
GEORGE SWAIN, THOMAS JOHNSON, MORDECAI ENDICOTT, 
RICHARD BUCK, JOSEPH RAMSEY, Jr., EMIL KUICHLING, 
WILLIAM WILGUS. FRANK OSBORN, CHARLES WARREN HUNT. 


Special Committees. 


CEMENT :—George Webster, George Swain, Alfred Noble, 
Howe, Louis Sabin, Newberry, Clifford Richardson, Richard Hum- 
phrey, Lewis. 

John Isaacs, Richard Montfort, Prout, Joseph Richards, Percival Roberts, 
Jr., George Thackray, Edmund Turner, William Webster. 


The House the Society open from every day, except Sundays 
Fourth July, Thanksgiving Day and Christmas Day. 


~ 


Vol. XXVIII. 


NOVEMBER, 1902. 


No. 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852, 


PROCEEDINGS. 


This Society not responsible, body, for the facts and opinions advanced 


any its publications. 


SOCIETY AFFAIRS. 


Minutes Meetings: 


the Society, November 5th and 19th, 
the Board Direction, November 4th, 1902 818 
Announcements: 
Hours during which the Society House 314 
Accessions the Library: 
Membership (Additions and Changes 822 


MINUTES MEETINGS. 


THE SOCIETY. 


November 5th, 1902.—The meeting was called order 8.40 
M., Rudolph Hering, Am. Soc. E., the chair; Charles War- 
ren Hunt, Secretary; and present, also, members and visitors. 

The minutes the meetings October Ist and 15th, 1902, were 


approved printed Proceedings for October, 1902. 


paper entitled The Footbridge for Building the Cables The 
New East River Bridge,” was presented the author, Isaac Harby, 


Jun. Am. E., and illustrated with lantern slides. 
was discussed Wilhelm Hildenbrand, Am. Soc. 


The subject 


A 
q 
4 
| 
3 
f 
4 


312 MINUTES MEETINGS. [Society 


Ballots for membership were canvassed, and the following candi- 
dates were elected: 
MEMBER. 


MEMBERS. 


JAMES CHAMBERS, New York City. 

Frep Davis, Juneau, Pa. 

Henry Davis, Sault Ste. Marie, Ont., Canada. 

Ham, New York City. 

Pemorr, New York City. 

JEANES WALKER, New York City. 


The Secretary announced the election the following candidates 
the Board Direction November 4th, 1902: 


JUNIORS. 


Ortiz, Mexico City, Mexico. 

THEOPHANES Constantinople, Turkey. 

Frank Philadelphia, Pa. 


The Secretary announced the death MENDELL, 
elected Member September 6th, 1876; died October 19th, 1902. 


Adjourned. 


November 1902.—The meeting was called order 8.40 

Emil Kuichling, Director, Am. Soc. E., the chair; Chas. 
Hunt, Secretary; and present, also, members and 
guests. 

paper, entitled, Alternative Line for the Nicaragua Canal, 
and Proposed New Method Dam Construction,” Francis 
Baron, Am. Soc. E., was presented the Secretary, who also 
read communication the subject from Haupt, Am. Soc. 
E., and exhibited set lantern slides, illustrative the Nica- 

The subject was discussed Messrs. Alfred Noble, Hains, 
Edward North and Edward Wegmann. 

The Secretary announced the death Davis, 
elected Associate June 3d, 1885; died November 7th, 1902. 


Adjourned. 


| 


MEETINGS. 


THE BOARD DIRECTION. 


November 4th, 1902.—Vice-President Haines the Chair; Charles 
Warren Hunt, Secretary; and present, also, Messrs. Briggs, Croes, 
Jackson, Knap, Kuichling, Pegram, Seaman and Swain. 

The Secretary was instructed prepare and publish additional 
Catalogue the Library this Society, covering additions the 
Library since the first Catalogue was issued, about years ago. 

the invitation the Managers and Faculty Swarthmore 
College, Henry Seaman, Am. Soc. E., was appointed rep- 
resent this Society the inauguration Joseph Swain, LL.D., 
President Swarthmore College, November 15th, 1902. 

The Secretary reported the receipt, through the executor Herbert 
Steward, deceased, known the Herbert Steward 
Library Fund. The income this fund used annually for 
the purchase books, etc., for the Library. 

The appointment Committee was authorized take the 
question exhibit, the name the Society, the World’s 
Fair, St. Louis, 1904; and also take such action may deemed 


necessary interesting members the Society general 
engineering exhibit. 


Applications were considered and other routine business trans- 
acted. 


Five candidates for Junior were elected. 
Adjourned. 
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ANNOUNCEMENTS. 


ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


MEETINGS. 


Wednesday, December 3d, 1902.—8.30 m.—A regular business 
meeting will held. Ballots for membership will canvassed, and 
paper Dennis, Am. Soc. E., entitled Virtual Grades 
for Freight Trains,” will presented for discussion. 

This paper printed this number Proceedings. 


Wednesday, December 17th, 1902.—8.30 m.—At this meeting 
there will informal discussion the topic, The Sanitary Dis- 
posal Municipal The discussion will opened Rudolph 
Hering, Am. Soc. Contributions this discussion, either 
the meeting writing, are invited. 


ANNUAL MEETING. 


The Fiftieth Annual Meeting will held the Society House, 
January and 22d, 1903. The Business Meeting will called 
order o’clock Wednesday morning. The annual reports will 
read, officers for the ensuing year elected, members the Nominat- 
ing Committee appointed, and other business transacted. 

The arrangements for excursions and entertainments will an- 
nounced later. 


NOMINATING COMMITTEE. 


The Constitution provides that the Annual Meeting each 
year, seven Corporate Members, not officers the Society, one from 
each the geographical districts, into which the Society divided 
for this purpose, shall appointed the meeting serve for two 
years. 

The usual blank request for suggestions representatives 
each district, for presentation the meeting, will soon mailed 
Corporate Members. 
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ACCESSIONS THE LIBRARY. 
From October 8th November 11th, 1902. 


DONATIONS.* 


THE DESIGN SIMPLE ROOF-TRUSSES WOOD AND STEEL. 


With Introduction the Elements Graphic Statics. 
illus. New York, John Wiley Sons, 1902. $2.00. 


The author states that the object writing this work has been bring together 
small compass the essentials required properly designing ordinary roof trusses 
wood and steel. The tables giving the properties standard shapes are based upon 
sections rolled the Cambria Steel Company. The headings are: General 
Principles and Beams Strength Materials: Roof-Trusses and 
their Design; Design Wooden Roof-Truss; Design Steel Roof-Truss; Tables. 
There index five pages. 


THEORY STEEL-CONCRETE ARCHES, AND VAULTED STRUCTURES. 


William Cain, Am. Soc. Second Edition, Thoroughly 
Revised. Cloth, pp., illus. New York, Van Nostrand 
Company, 1902. cents. (Donated the Author.) 


The preface states that, this revision, the author has himself the oppor- 
tunity give complete solution the elastic arch variable section. The arch 
steel and concrete combined taken detail illustrate the general graphical 
treatment. The method follow for other arches, those steel, stone concrete, 
once from the general solution. The aim throughout has been give 
clear analysis principles involved, knowledge the principles the equilibrium 
polygon being alone assumed. This book, although independent the author’s other 
works Arches, really supplements them, since Voussoir the 
elastic arch constant section alone treated, and Theory Solid and Braced 
Elastic Arches,” the arch variable section very briefly considered without com- 
pletely worked out example. This work then deals especially with the most complicated 
case, and believed that thoroughly practical solution offered. The chapter 
headings are: Arches Variable Section under Vertical Loads; Culverts and Tunnel 
Arches; Groined and Cloistered Arches; Domes Masonry. 


THE ELECTRICAL CATECHISM. 


533 Plain Answers 533 Practical Questions about Electrical 
Apparatus. Compiled from the Regular Issues Power. Cloth, 
210 pp., illus. New York, Hill Publishing Company, 1902. 
$2.00. 


preparing the subject matter this book the author’s aim has been discuss 
only such branches electrical work may considered come within the range 
the average central station isolated plant engineer. this accouat has not 
endeavored cover the entire field, but rather make the treatment prin- 
ciples and practice what might termed the branches electrical engi- 
neering more exhaustive than usual work this kind. originality claimed 
for the subject matter, but effort has been made present the expository matter 
logical sequence and clear, every-day phraseology. Parts the matter here pre- 
sented have appeared serial form Power; such portions have been revised bring 
them date wherever necessary. There index six pages. 


ARMATURE WINDINGS DIRECT CURRENT DYNAMOS. 


Extension and Application General Winding Rule. 
Arnold. Translated from the Original German Francis Gress. 
Cloth, ins., pp., illus. New York, Van Nostrand Com- 
pany, 1902. $2.00. 

The translator states his preface that Professor Arnold’s Ankerwicklungen,” 


which given his general formula for the design direct current armature windings, 
has been considered sufficient importance translated and published the 


otherwise specified, books the list have been donated the Library 
the Publisher. 


4 
: 
q 
“4 
q 
2 


316 ACCESSIONS THE LIBRARY. [Society 


present form. Many the designs shown him are historic interest only, but the 
principle expressed fundamental, and value the engineer designer, and 
attempt has been made beyond the subject treated his book. The Contents 
are: Methods Connecting Inductors; Closed-Coil Windings; Ring Armature Wind- 
ings; Drum Windings; Disk Armature Windings; Open-Coil Windings. 


ELECTRICAL AND MAGNETIC CALCULATIONS. 


For the Use Electrical Engineers and Artisans, Teachers, Stu- 
dents, and all others interested the Theory and Application 
Electricity and Magnetism. Atkinson. Cloth, 7x5 ins., 
pp., illus. New York, Van Nostrand Company, 1902. $1.50. 


stated the preface that this work, both plan and material, the outgrowth 
several years experience teaching young men the rudiments electricity. 
large part the matter was prepared expressly introduction course elec- 
trical engineering; since there was nothing published covering the topics found desira- 
ble, and making use the method herein used. this volume several processes are 
brought together wherever possible under singie broad principle, which then ex- 
pressed means formula. Through process, principles and for- 
mulas are evolved from facts and principles already understood. After the law has 
been clearly developed, and has been given the most concise, easily remembered and 
convenient working form, the method induction gives way that deduction. 
series examples then worked out illustrating the application the principle, and 
giving familiarity with its processes. the end the chapters are also lists origi- 
nal problems for drill the mastery the principles and their applications. The 
chapter headings are: Explanation Units; Relation Quantities; General Laws 
Resistance: Electrical Energy; Alternating Currents; Wiring for Light and Power; 
Batteries; Magnetism; Relation Magnetic Quantities; The Dynamos and 
Motors; Calculation Fields; Elements Dynamo Design. There index ten 
pages. 


ALTERNATING-CURRENT MACHINES: 


Being the Second Volume Dynamo Electric Machinery; its Con- 
struction, Design, and Operation. Samuel Sheldon, Am. Inst. 
E., and Hobart Mason, Assoc. Am. Inst. Cloth, 
pp., illus. New York, Van Nostrand $2.50. 


The preface states that this book, like its companion volume 
Machines, primarily intended text-book for use technical educational institu- 
tions. hoped and believed that will also use those electrical, civil 
mechanical, and hydraulic engineers who are not perfectly familiar with the subject 
Alternating Currents, but whose work leads them into this field. furthermore 
intended for use those who are earnestly studying the subject themselves, and 
who have previously acquired some proficiency mathematics. believed that one 
who has mastered the first four chapters this book able solve any practical 
problem concerning the relations which exist between power, electro-motive forces, 
currents, and their phases series multiple alternating-current circuits containing 
resistance, capacity, and The next four chapters are devoted the con- 
struction, principle operation, and behavior the various types alternating-current 
machines. Only American machines have been considered. large amount alter- 
nating-current apparatus used connection with for the long-distance trans- 
mission power. This subject treated the ninth chapter. The last chapter gives 


directions for making variety tests alternating-current circuits and apparatus. 
There index seven pages. 


ELECTRICAL MOTOR INSTALLATIONS. 


Book for Factory Owners and Other Users Steam Power. 
The Scientific Publishing Co., Manchester. shillings, pence net. 


The preface states that this small book not intended any way for the electrical 
engineer, but essentially written for users power who may desirous increas- 
ing the efficiency their works. The definitions are given the plainest manner and 
way which they can easily grasped. They may not all cases scientifically 
and absolutely correct, but they are what may termed commercially correct. The 
contents are: Introductory; Advantages Electric Transmission; Definitions and 
Functions; ical Types English Motors; Starting Switches and Other Accessories; 
Devices for Speed Variation; Some Examples Motor Installations; Attention and 
Maintenance. There index three pages. 
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MECHANICS—PROBLEMS FOR ENGINEERING STUDENTS. 


Frank Sanborn. Cloth, ins., 155 pp., illus. New 
York, The Engineering News Publishing Company, 1901. $1.50. 


The states that this book contains many problems similar those found 
text-books; but, besides. many have been developed from actual engineering con- 
ditions. The author’s object has been correlate more closely these every-day prac- 
tical examples with the important subjectsin Mechanics. From the experience 
student, engineer practice, and college instructor, convinced that the main 
object course Mechanics should prepare the students solve its problems. 
Therefore has endeavored make these problems—five hundred number—fulfil 
the requirements for thorough and interesting instruction. the beginning each 
important section the book one problem solved explain the method 
solving similar problems and serve asa guide for solutions put note-books. 
The problems have been arranged under the following heads: Work—Foot-Pounds; 
Horse-Power; Energy; Force—Forces Acting Point; Moments for Parallel 
Forces; Couples; Stresses; Center Gravity; Friction; Motion—Uniform Accelera- 
tion; Relative Velocity; Distance, Velocity, Friction, Angle Inclination; Projectiles; 
Pendulums; Impact. There index fifteen pages. 


OUTLINE THE METALLURGY IRON AND STEEL. 


illus. The Scientific Publishing Company, Manchester, 1902. 
shillings net. 


preface states that this work has been prepared meet the need for 
book which, one volume moderate size, covers the whole field the metal- 
lurgy iron and steel. The book has grown somewhat beyond the size contem- 

lated the outset, but still cannot regarded being more than outline. 

iron and steel industry has developed rapidly within the last few years, and the 
literature has become voluminous, that has been matter extreme difficulty 
decide exactly what include and what leave out. greater difficulty has been the 
apportioning of-space the different branches the subject according the import- 
ance each, but the author states that hopes has kept somewhat near fair 
division. The chapter headings are: Introductory; Sources Iron; Pig Iron; Prepara- 
tion Materials for the Smelter: Chemistry the Blast Furnace; Thermal Phenomena 
the Blast Furnace; The Blast Furnace; The Air Supply; The Hot Blast; Blast Furnace 
Slag; Calculating Charges; Construction the Blast Furnace; Blast Furnace Practice; 
Utilization History Pig Iron; The Foundry; Malleable Iron; Puddling; 
Other Methods Preparing Malleable Iron; The Forge and the Mill; Steel; Production 
Steel Direct from.the Ore and from Malleable Iron; Production Steel Partial 
Decarburization Pig Iron; The Bessemer Process; Chemistry the Bessemer Process; 
Thermal Phenomena the Bessemer Blow; Working the Bessemer Process; Bessemer 
Plant; The Basic Bessemer Process; Plant for the Basic Bessemer Process; Modifica- 
tions the Bessemer Process; Historical Notes the Bessemer Process; The Siemens 
Open-hearth Process; The Siemens Process: Plant; The Basic Open-hearth Process; 
Modifications the Open-hearth Process; Appliances Applicable All Processes; 
Working Mild Steel; Casting Mild Steel; After Treatment Iron and Steel; Special 


Steels; Structure Iron and Steel; Testing Iron and Steel; Rusting and Protection 
and Steel. 


AMERICAN MINING CODE: 


Embracing the United States, State, and Territorial Mining Laws, 
and the General Land Office Regulations. Fourteenth Edition. 


Henry Copp. Paper, ins., pp. Washington, D.C., 
Copp Co., 1902. cents. 


This work gives the mining laws and general land office regulations the United 
States, and also the State and Territorial mining laws, and the revised and 
amended mining regulations for Canada and the Northwest Territories. Copies 


the necessarv forms, notices, affidavits, certificates, bonds, agreements, etc., are also 


DES INGENIEURS TASCHENBUCH. 


Herausgegeben vom Akademischen Verein Achtzehnte, 
Neu Bearbeitete Aufiage. vol. Leather, 5ins., illus. Berlin, 
Wilhelm Ernst Sohn, 1902. marks. 


stated the preface that the present edition has been enlarged and revised 
scientific basis. Corresponding the extended knowledge science all branches 
technology, the separate sections the book have become more inclusive. Particu- 
larly noted the section einschliesslich der Mechanik der Gase und 
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which has been completely revised; also Turbinen, Lasthebemaschine, Ver- 
messungskunde, Schiffbau. The sections Verbrennungsmotoren have been introduced 
place former which represented the first theo- 
retical handling this difficult subject. The Contents are: Mathematik; Mechanik; 
Wirme einschliesslich der Mechanik der Gase und Diimpfe; Festigkeitslehre; Stoff- 
kunde; Maschinenteile; Kraftmaschinen; Arbeitsmaschinen; Vermessungskunde; Hoch- 
bau; Wasserversorgung; Liiftung und Heizung; Strassenbau; 
Statik der Baukonstruktionen; Briickenbau; Schiffbau; Eisenhiitten- 
kunde; Electrotechnik; Gasfabrikation; Anhang. There index fifteen pages. 


THE FOUNDATIONS GEOMETRY. 


David Hilbert. Authorized Translation Townsend. 


Cloth, ins., pp. Chicago, The Open Court Publishing 
Company, 1902. $1.00 net. 


The preface states that the material contained this translation was given sub- 
stance Professor Hilbert asa course lectures Euclidean geometry the Univer- 
sity during the winter semester Asa basis for the analysis 
our intuition space, Professor Hilbert commences his discussion considering three 
systems things which calls points, straight lines, and planes, and sets system 
axioms connecting these elements their mutual relations. The purpose his 
investigations discuss systematically the relations these axioms one another 
and also the bearing each upon the logical development Euclidean geometry. This 
development and discussion the foundation principles not only 
mathematical but pedagogical importance. The Contents are: The Five Groups 
Axioms; The Compatibility and Mutual Independence the Axioms; The Theory 
Porvortion; The Theory Plane Areas; Desargue’s Pascal’s Theorem; Geo- 
metrical Constructions Based upon the Axioms 


THE STUDY AND DIFFICULTIES MATHEMATICS. 


Augustus Morgan. Second Reprint Edition. Cloth, 
ins., 288 pp., por. Chicago, The Open Court Publishing Com- 
pany, 1902. $1.25 net. 


stated the preface the original edition that compiling the pages this 
book, the author’s object has been notice particularly several points the 
algebra and geometry which have not obtained their due importance elementary 
works these sciences. The author does not hold himself responsible for the contents 
this treatise, further than for the manner which they are presented, most the 
here maintained have been found the writings eminent mathematicians. 
The editor the present edition states that the original treatise, which was published 
the Society for the Diffusion Useful Knowledge and bears the date 1831, now 

ractically inaccessible, and marred numerous errata and typographical solecisms 

rom which, hoped, the present edition free. References the mathematical 
textbooks now out print have either been omitted supplemented the mention 
more modern works. The few notes which have been added are mainly bibliographical 
character, and refer, for instance, modern treatises logic, algebra, the philosophy 
mathematics and pangeometry. The Contents are: Introductory Remarks the 
Nature and Objects Mathematics; Arithmetical Notation; Elementary Rules 
Arithmetic; Fractions; Decimal Fractions; Algebraical Notation and Prin- 
ciples; Elementary Rules Algebra; Equations the First Degree; the Negative 
Sign, the Second Degree: Roots General, and Logarithms; 
the Study Algebra; the Definitions Geometry; Geometrical Reasoning; 
Axioms; Proportion; Application Algebra the Measurement Lines, Angles, 
Proportion Figures, and Surfaces. There index four pages. 


ESSAYS THE THEORY NUMBERS. 


Continuity and Irrational Numbers. II. The Nature and Mean- 
ing Numbers. Richard Dedekind. Authorized translation 
Wooster Woodruff Cloth, 115 pp. Chicago, The 
Open Court Publishing 1901. cents net. 


this work the author has endeavored establish really scientific foundation 
for arithmetic, order find purely arithmetic and perfectly rigorous basis for the 
infinitesimal analysis. The chapter headings are: Properties Rational 

Comparison the Numbers with the Points Straight Line; Con- 
tinuity the Straight Line; Creation Irrational Numbers; Continuity the Domain 
Real Numbers; Operations with Real Numbers; Infinitesimal Analysis; Systems 
Elements; Transformation Similarity Transformation, Similar Systems; 
Transformation System Itself; The Finite and Infinite: Simpiy Infinite Systems, 
Series Natural Numbers; Greater Less Numbers; Finite and Infinite Parts the 
Number-Series; Definition Transformation the Number-Series Induction: 
The Class Simply Infinite Addition Numbers; Multiplication Numbers; 
Involution Numbers; Number the Elements Finite System. 
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CITY ROADS AND PAVEMENTS SUITED CITIES MODERATE SIZE. 


William Pierson Judson, Am. Soc. E., Inst. 
Second Edition, Revised and Enlarged. Cloth, 9x6 ins., 195 pp., 


illus. New York, The Engineering News Publishing Co., 1902. 
(Donated the author.) $2.00. 


The local features the first edition, having served their purpose, have been 
omitted this edition, and modifications have been made show the present applica- 
tions general methods, some which have changed since 1894. The most marked 
change during the past eight years has been the increased use crushed stone for 
roadways macadam and telford construction, the improved streets villages 
and cities. The grade city street being usually fixed condition and not theory, 
often difficult decide the best pavement for fixed steep grade given 
climate, how steep grade will give good results with given pavement. Tables 
actual instances are given, order that engineers may know where find conditions 
similar their own, and where they may examine certain pavements actual use. 
The Contents are: Preparation Streets for Pavements; Ancient Pavements; Modern 
Pavements; Concrete Base for Pavement; Block-Stone Pavements; Wood Pavements; 
Vitrified Brick Pavements; American Sheet-Asphalt, Artificial and Natural; Bituminous 
Macadam Pavement; Broken Stone Roads. There index nine pages. 


TABLES FOR OBTAINING HORIZONTAL DISTANCES 


And Difference Level from Stadia Readings. Computed Al- 
fred Noble and Wm. Casgrain. Cloth, pp., tables. 
New York, The Engineering News Publishing Co., 1902. $1.00. 


The introduction describes the stadia rod, and the method used graduatin 
it, and gives the formulas for horizontal distances and differences level from whic 
the tables the book have been calculated. The values for angles elevation 
depression 20° are given, and may taken from the tables manner similar 
that used taking latitudes and departures from traverse table. 


TOPOGRAPHICAL RECORD AND SKETCH BOOK. 


For Use with Transit and Stadia. Daniel Lawrence Turner, 
Assoc. Am. Soc. Cloth, ins. New York, The Engi- 
neering News Publishing Company, cents. 


The introduction states that this record and sketch book the outcome efforts 
teaching students topographical surveying. sketch book with concentric circles and 
radial rulings was first tried the author 1896. The results proved satis- 
factory that 1898 book containing such rulings was printed for students the 
author’s classes, where has since been used with gratifying results. Believing that 
such book may also appreciated fellow teachers and engineers and surveyors 
generally, now placed their disposal. The method using the book almost 
self-evident. The vertical rulings are such form that they may readily adapted 
almost any method recording. They are suitable for level notes, and also for the 
ordinary land survey and traverse records. The right-hand page can used for any 
kind sketching. soon the rezorder has noted down the observed azimuth, dis- 
tance, and vertical angle the left-hand page, proceeds plot the corresponding 
point approximately its true the sketch page. each point being desig- 
nated fast the controlling points are plotted the sketch drawn 
in. not necessary reduce the field, the sketch drawn need only 
indicate the configuration. The book contains pages ruled for notes and sketching, 
and there table for the reduction stadia notes. 


STAND-PIPE ACCIDENTS AND FAILURES THE UNITED 


Chronological Record Accidents and Failures Water- 
Works Stand-Pipes the United States, with Full Discussion and 
Assignment Theories. Also discussion Current Practice 
Specifications for Stand-Pipes and other Related Matters. Wm. 


Pence. Paper, pp., illus. New York, Engineer- 
ing News Publishing Co., 1895. $1.00. 


The author states the preface that, originally contemplated, the record was 
consist simply compilation facts and data relating the various cases described, 
but early became evident that the investigation would lack very important feature 
should attempt made digest the compiled facts for the purpose formulating 
definite theory for each accident failure included the record. Therefore, 


effort has been made meet this requirement giving close consideration all 
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available information bearing upon the conditions and circumstances attending lead- 
ing the several accidents. list references sources information given 
the conclusion each description. With the few additions and 


revisions, the original record comprising the body the 


articles whicb appeared first Engineering News during the months April, May and 


June, 


Gifts have also been received from the following: 


Am. Ceramic Soc. vol. 
Am. Electrochemical Soc. bound vol., 


Am. Inst. Min. Engrs. bound vol. 
Ark.—R. Comm. bound vol. 
des Ingén. des Ecoles Spé- 
ciales Gand. 
Atlanta West Point pam. 
Augustana Coll. 
Baudry. pam. 
Biddle, John. bound vol., pam. 
Binghamton, Y.—City Engr. pam. 
Bloomfield, J.—Town Clerk. pam. 
Bond, Edw: ard vol. 
Bradford, Pa.—City Clerk. pam. 
Brooklyn Rapid Transit Co. pam. 
Cal.—State Min. Bureau. pam. 
Canadian Soc. Civ. Engrs. pam. 
Central Georgia Ry. Co. pam. 
Central Vermont Ry. Co. 
Chicago Alton Ry. Co. 
pam. 
City Record. 107 bound vol. 
Colo. Agricultural Exper. Station. pam. 
Cornell Univ. 
Crowell, Foster. 
Detroit, Water Comms. 


pam. 
Glasenapp, bound vol. 
Great Britain—Patent Office. vol., 


am. 

Inst. Civ. Engrs. bound vol.,1 pam. 

John Crerar Lib. pam. 

Lake Mohonk Arbitration Conference. 
pam. 

Liverpool Eng. Soc. 

McGill Univ. bound vol. 

Mass.—Bureau Statistics Labor. 
bound vol. 

Mead, Elwood. pam 

Nashv ille, Tenn. —Water-Works Dept. 
pam. 

New London, Conn.—Board Water 
Commrs. 

New York Central Hudson River 
Co. 

New York City—Dept. Bridges. 


North-East Coast Inst. Engrs. ip- 
builders. vol. 

Northern Pacific Ry. Co. 

Pacific Coast Co. 

Reading, Pa. Dept. vol., 

Applicazione per gl’ Ingegneri. am. 

Soc. Belge des Ingénieurs des Indus- 

tics. vol. 

Teknisk Forenings Tidsskrift. 

Tillson, Geo. vol. 

Toledo, St. Louis Western Co. 


pam. 
am. 
bound vol., 
Civil Service Comm. bound vol. 
Director the Mint. bound vol. 
Geol. Surv. bound vol., vol., 


pam 

Naval Observatory. pam. 

War Dept. bound vol., pam. 

Weather Bureau. vol. 

Univ. Ariz. Agricultural Exper. Station. 
pam. 

Univ. Chicago Press. pam. 

Univ. Agricultural Exper. Station. 


pam. 
Univ.of Tex. Mineral Surv. pam. 
Webster, George bound vol., vol. 
Western Ry. Alabama. pam. 
Wilgus, bound vol. 
Winchester, Mass.—Water Board. 
Woonsocket, I.—Board Water 
Commrs. 


PURCHASE. 


Die Elektricitats Generatoren auf der Pariser Weltausstellung 
1900. Guilbert. Paris, Naud, 1902. 


Die Funkentelegraphie. Vortriige von 
Slaby. Zweite Auflage. Berlin, Leonhard Simion, 1901. 


ACCESSIONS THE LIBRARY. 321 


The Electric Arc. Hertha Ayrton, Inst. New York, 
The Van Nostrand Company; London, ‘‘The Electrician” Print- 
ing and Publishing Company, Limited, 1902. 


Die Eis- und Ihr Bau und ihre Ver- 
wendung der Praxis. Ein Compendium der gesamten 
Von Richard Stetefeld. Stuttgart, Max Waag, 1901. 


Practical Metallurgy and Assaying; Text-Book for the Use 
Teachers, Students and Assayers. Arthur Hiorns. London, Mac- 
millan and Co., Limited; New York, The Macmillan Company, 1902. 


The Mineral Industry, Its Statistics, Trade inthe 
United States and Other Countries the End 1901. Founded 
the Late Richard Rothwell. Edited Joseph Struthers. Vol 
New York and London, The Engineering and Mining Journal, 1902. 


The Prospector’s Handbook. Guide for the Prospector and 
Traveller Search Metal-Bearing Other Valuable Minerals. 


Crosby Lockwood and Son; Van Nostrand Company, New York, 
1902. 


The Arithmetic Electrical Measurements, with Numerous Exam- 
ples, Fully Worked. Hobbs, Assoc. Inst. Revised 
Date Dr. Richard Wormell. Tenth Edition. London, Thomas 
Murby; New York, Van Nostrand Company, 1902. 


Report the Tests Metals and Other Materials for Industrial 
Purposes Made with the United States Testing Machine Watertown 
Arsenal, Massachusetts, during the Fiscal Year Ended June 30, 1899. 
Washington, Government Printing Office, 1900. 


Water and Its Purification; Handbook for the Use Local 
Authorities, Sanitary Officers, and Others Interested Water Supply. 
Samuel Rideal. Second Edition, Revised and Extended. Lon- 
don, Crosby Lockwood and Son; Philadelphia, Lippincott 
Company, 1902. 


Green and Co., London, New York and Bombay, 1902. 


SUMMARY ACCESSIONS. 


From October 8th November 11th, 1902. 


Donations (including duplicates)..... 


| 
361 
Total 372 
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MEMBERSHIP. 
ADDITIONS. 
GEORGE JOSEPH 
County Surv. and Bridge Master for Cumber- Assoc. Nov. 1898 
land, Portland Sq., Carlisle, England... Oct. 1902 
Chf. Engr., Ry., Thayer Kansas City, 
JULIAN Way 
Engr., Syracuse Constr. Co., Nottingham 
BERRY 
Prof. Civ. Eng., Tufts College, Oct. 1902 
Bridge Engr., Lehigh Valley R., South Bethlehem, Pa. Oct. 1902 
GEORGE WASHINGTON 
FRED 
Civ. Engr., N., Navy Yard, Oct. 1902 
ASSOCIATE MEMBERS. 
CHAMBERS, HERBERT JAMES 
Care, Milliken Bros., Broadway, New York City...... Nov. 1902 
Davis, 
Chf. Asst. Engr., The Lake Superior Power Co., Sault 
FENKELL, GEORGE 
Civ. Engr. Commrs. Water-Works, Water Jun. 1899 
ABRAHAM 
Ham, 
Engr., Expanded Metal Co., 256 Broadway, New 
Prof. Applied Mechanics, Purdue Univ., Lafayette, 
HENDERSON, JOHN THOMAS 
Asst. Engr., Conn. River Bridge and Highway 
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WINFRED DEAN 

Supt. Water-Works and Sewers, Concord, Mass....... 

Civ. and Hydr. Engr., Niagara Falls, Ont., Canada 
OLBERG, CHARLES REAL 

Asst. Engr., Tonopah Water Power Co., Tonopah, Nev. 
FREDERICK 


WALKER, JOSEPH JEANES 
Care, American Bridge Co., West 22d St., New York City. 


Epwarp 
Lieut., Corps Engrs., A., Washington Bar- 
racks, Washington, 
JAMES MANNING 
408 Jefferson St., Port Townsend, 
Howarp 
227 West 33d St., New York City 
Harry GILBERT 
Res. Eugr., Div. No. Atlantic Ave. Impvt., 
Davis, Jacos, Jr. 
Instructor Civ. Eng., Univ. Wisconsin (Res., 1104 
West Johnson St.), Madison, Wis 
Jr. 
508 North 5th St., Steubenville, Ohio 
East 4th Ave., Spokane, 
Lewis 
Glenville, 
Epwarp 
Box 72, Harrisburg, Pa. ..... 
Bryant 
Clark St., Auburn, 
ALEXANDER 
Asst. Engr., Pennsylvania Co., New Castle, Pa. ........ 
Horton, ALBERT 
Silver Creek, 
CHARLES 
Engr. Chg. Grade Changes, Pere Marquette 
Co., Evart (Res., Delaware Ave., Detroit), 
Asst. City Engr., Columbus, Ga....... 
Harry Jr. 
Care, The Snead Co. Iron Works, Foot Pine St., 
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Date 
Membership. 


Nov. 1902 
June 1902 
1902 


Apr. 1900 
Oct. 1902 


Nov. 1902 


Oct. 1902 
Oct. 1902 


Oct. 1902 


Sept. 1902 


Nov. 1902 
Oct. 1902 
Oct. 
Oct. 1902 
Oct. 1902 
Oct. 1902 
Oct. 1902 


June 1902 


Oct. 1902 


Oct. 1902 


Oct. 1902 


Room 500, Grand Central Station, New York Jun. 
JUNIORS. 
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Date 
Harvey 
Care, Eng. Dept., Chicago Eastern Illinois R., 


CHaRLES HERMAN 
Estimator, Cambria Steel Co., 346 Locust St., Johnstown, 


Purves 


CHANGES ADDRESS. 


CHARLES Care, Copper Range R.R., Houghton, 
Mich. 

West 12th St., New York City. 

JOHN Chf. Engr. and Gen. Mgr., The 


Columbia Railway Navigation 
Co., The Dalles, Ore. 


Victoria St., Westminster, London, 
W., England. 

Brown, Chf. Engr., Eastern Bridge Struc- 


tural Co., Crescent St., Station 
Worcester, Mass. 


WILLIAM Vice-Pres., The Westinghouse Air 
Brake Co., Pittsburg, Pa. 

Loomis and Cons. Engr., Central Savings 
Bank Bldg., Canton, Ohio. 

AUGUSTINE Contr. Engr., 43} Madison St., Room 
18, Memphis, Tenn. 

Dennis, ARTHUR General Office, Canadian Pacific Ry. 
Co., Montreal, Que., Canada. 

Room 425, Custom House, Louis- 
ville, Ky. 

Fox, STEPHENSON Engr. Office, Custom House, 
Sioux City, Iowa. 

GREENE, JOSEPH The Quincy, Boston, Mass. 

Epwarp and Hydr. Engr., Hyde Park, 
Mass. 

JOHN Chf. Engr. Constr., St. Louis 


San Francisco 800 Fullerton 
Bldg., St. Louis, Mo. 

Belvedere, Marin Co., Cal. 

JOHN 1806 Locust St., St. Louis, Mo. 
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JAMIESON, JOHN Care, Office Chf. Engr., The Oregon 
Railroad Navigation Co., Port- 
land, Ore. 

KENNEDY, JAMES Chf. Engr., Vancouver, Victoria 


Eastern Ry. Navigation Co., St. 


Thomas, Ont., Canada. 


-Room 34, Coal Exchange, Scranton, 
Pa. 

LEFFINGWELL, Lake City, Hinsdale Co., Colo. 

1836 Arch St., Philadelphia, Pa. 


Van Court....Capt., Corps Engrs., U.S. A., 
Engr. Office, 280 Second St., Mem- 
phis, Tenn. 

Pres., Lydon Drews Co., Contrs., 
1320 Chamber Commerce Bldg., 
Chicago, 

Cornwall Ave., Los Angeles, 
Cal. 

Contr. Mgr., American Bridge Co. 
704 Postal Telegraph Bldg., 
Kansas City, Mo. 

Mass. 

JoHN ALEXANDER. .......Cons. Engr., Room Office Bldg., 

Ave., Birmingham, Ala. 


Lypon, ANTHONY 


Jay ... 


ALEXANDER, 


Maxson, Oscar 


FREDERICK....... Bengal Club, Park St., Calcutta, 
India. 

FRED Room 220, Broadway, New York 
City. 

Rear Admiral, U.S. (Retired), The 
Cairo, Washington, 

SERGEANT, GEORGE, .Prin. Asst. Engr., Atlantic Ave. 


Brooklyn, 


Care, Jacobs Davies, 128 Broadway, 
New York City. 

Somerset, Pa. 

West 94th New York City. 


General Electric Co., Broad 
St., New York City. 

ALEXANDER HaMILTON.......... Asst. Engr., Board Engrs. for 
Rivers and Harbors, Washington 
Barracks, Washington, 

Cons. Engr., Buffalo Susquehanna 
Co., 960 Ellicott Sq., Buffalo, 
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ASSOCIATE MEMBERS. 


159 East Third St., Oswego, 

Ernest Civ. Engr., N., Navy Yard, 

JAMES Roadmaster, Louisville Nashville 
Ry. Co., Lebanon, Ky. 

WHITFIELD............. Care, Constr. Dept., British Westing- 


house Electric Mfg. Co., Ltd., 
Norfolk St., Strand, London, Eng- 


land. 

Care, Westinghouse, Church, Kerr 
Co., Maritime Bldg., New York 
City. 

Howarp Chf. Engr., United States Coal Coke 
Co., Tug River, McDowell Co., 

Va. 
Asst. Engr. Bridges and Buildings, 


Baltimore, Md. 


JOHN and Min. Engr., Pine St., 
New York City. 

Record, Park Row, New York 
City. 

Div. Engr., Mo. Pacific Ry. Co., 
Gassville, Baxter Co., Ark. 

Asst. Engr., Dept. Highways, 
Borough the Bronx, New York 
City. 

Co., West Shore Station, Syracuse, 

Room 500, Grand Central Station, 
New York City. 

Care, Globe Gold Mining 


Co., Ltd., Sebakwe, Rhodesia, 
South Africa. 


Broadway, New York City. 

447 Lexington Ave., New York City. 

Engr. and Gen. Mgr., Buckhorn Port- 


land Cement Co., 1001 
Bldg., Philadelphia, Pa. 

Keays, Engr., Farrell Hopper Co., 112 
West 111th St., New York City. 


ing 
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and Cons. 1017 Frick 


Bldg., Pittsburg, Pa. 


Engrs., A., Norfolk, Va. 


REUBEN......... Engr., The United Construction 
Co., 467 Broadway, Albany, 

306 Michigan St., Pueblo, Colo. 

Paseo Nuevo, City Mexico, 
Mexico. 

HENRY VAN 352 Chestnut Ave., Redlands, Cal. 

Harry Engr. for Bridge across Fraser 


River, Lock Box 535, New West- 
minster, C., Canada. 


STENGER, ERNEST....... Supt., Union Pacific Co., 
109 West Ellsworth St., Denver, 
Colo. 

CHARLES JOSEPH...... St. Nicholas Ave., New York City. 

TYRRELL, WARREN AYRES...... Care, Maule, Jr., 1416 Chemical 


Bldg., St. Louis, Mo. 
ASSOCIATES. 


Marie, Mich. 


JUNIORS. 
SHIRLEY.......... ...204 Front St., San Francisco, Cal. 
Brown, Jr........Res. Engr., Canadian Pacific Ry. Co., 
London, Ont., Canada. 
Geneva, 
Horace Engr. for Thos. Prosser Son, New 


York City, 488 Western Ave., Al- 
bany, 


(Res., East 129th St.), New York 
City. 

Wabash Screen Door Co., Min- 


neapolis, Minn. 
Elizabeth, Va. 
American China Development 
Co., Canton, China. 
ULLMANN, JOHN White Bldg., Buffalo, 


Van Care, Engrs., Mobile, Ala. 
BENJAMIN St., New Brighton, 
147 Columbus Ave., New York City. 


Jr...........315 South Albany St., Ithaca, 
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DEATHS. 
Davis, JOHN Elected. Member June 3d, 1885; died 
November 7th, 
LATROBE, CHARLES Elected Member November 16th, 1870; 
died September 19th, 1902. 
MENDELL, GEORGE Elected Member September 6th, 1876; 


died October 19th, 1902. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(October 8th November 11th, 1902.) 

This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


possible. 


LIST PUBLICATIONS. 
the subjoined list articles references are given the number pre- 


fixed each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth Philadelphia. Pa., 

(2) Proceedings, Club Phila., 1122 
Girard St., Philadelphia, Pa. 

(3) Journal, Franklin Inst., Philadel- 
Pa. 

(4) Journal, Western Soc. rs., Mo- 
nadnock Block, Chicago, Il. 

(5) Can. Soc. 
treal, Que., Canada. 

(6) School Mines Columbia 
Univ., New York City, 50c. 

(7) Technology Quarterly, Mass. 
Tech., Boston, Mass., 75c. 

(8) Stevens Indicator, Stevens 
Inst., Hoboken, J., 

(9) Engineering New York 
City, 25c. 

(10) Magazine, New York City, 


Mon- 


Inst. 


New York City, 25c. 

(12) The Engineer (London), International 
News Co., New York City, 35c. 

(13) Engineering News, New York City, 


(14) Record, New York 


(15) Gazette, New York City, 


(16) and Mining Journal, 
New York City, 15c. 
(17) Journal, New York 


(18) and Engineering Review, 
Chicago, 

(19) Scientific American Supplement, New 
York City, 

(20) Iron Age, York City, 

(21) Engineer, London, 

(22) Iron and Coal Trades Review, Lon- 
don, England, 25c. 

(23) Bulletin, American Iron and Steel 
Assoc., PLiladelphia, Pa. 

(24) American Gas Light Journal, New 
York City, 10c. 

American New York City, 

20c. 


Eng- 


(26) Electrical London, England. 

(27) Electrical World and Engineer, New 
York City. 10c. 

(28) Journal, England Water-Works 
Assoc., Boston. $1. 

(29) Journal, Society Arts, London, 
Engiand, 

(30) Annales des Travaux Publics 
Belgique, Belgium. 


(31) Annales del’ Assoc. des Ing. Sortis 
des Spéciales Gand, Brus- 
sels, Belgium. 

(32) Mémoires Compte Rendu des Tra- 
vaux, Soc. Ing. Civ. France. 
Paris, 

(33) Génie Civil, Paris, France. 

(34) Portefeuille Economique des Ma- 
chines. Paris, France. 

(35) Nouvelles Annales Construc- 
tion, Paris, France. 

(36) Revue Technique, Paris, France. 

(37) Revue Mécanique, Paris, France. 

(38) Revue Générale des Chemins Fer 
des Tramways, Paris, France. 

(39) Master Mechanic, Chicago, 

(40) Railway Age, Chicago, 

(41) Modern Machinery, hicago, 

(42) Transactions, Am. Elec. 
New York 

Paris, France. 

(44) Journal, Military 
tion, Governor’s Island, New York 
Harbor, 50c. 

and Minerals, Scranton, Pa., 

(46) Scientific American, New York City, 


(47) Mechanical Engineer, Manchester, 
England. 

(54) Transactions, Am. Soc. E., New 
York City, $5. 


(55) Transactions, Am. Soc. E., New 
City, $10. 

(56) Transactions, Am. Inst. Min. Engrs., 
New York City, $5. 

(57) Colliery Guardian, London, England. 

(58) Proceedings, Eng. Soc. Pa., 410 
Penn Ave., Pittsburg, Pa., 50c. 

(59) Transactions, Mining Inst. Scot- 
land, London and Newcastle-upon- 


Tyne. 
(60) Municipal Indianap- 


olis, 
225 Dearborn St., Chicago, 

(62) Manufacturer and 
World, Ninth St., Pittsburg, Pa. 

(63) Minutes Inst. E., 
London, England. 

Power, New York City, 

(65 Proceedings, York Rail- 
road Club, Brooklyn, Y., 

(66) Journal Gas Lighting, London, 
England, 

(67) Cement and Engineering News, Chi- 
cago, 25c. 

(68) Mining Journal, London, England. 
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LIST ARTICLES. 
Bridge. 


the Interprovincial Bridge, Ottawa.* F.P.Sherwood. (5) Vol. xv, 


Construction the Substructure the Royal Alexandra (Interprovincial) Bridge 
Ottawa, Canada.* Dunn. Vol. xv, Pt. 

Erection the Alexandra Bridge.* H.D. Bush. Vol. xv, Pt. 

The Erection the Walnut-Tree Viaduct, the Rhymney Branch the Barry Rail- 

Four-Truss Double-Deck Railroad Bridge.* (14) Serial beginning Oct. 11. 

465-Ft. Span over the Miami River, New Baltimore, O.* (13) 

ct. 


The Des Moines Steel Viaduct.* (12) Oct. 24. 

The Rio Grande Bridge the Pacific Railway Costa Rica.* (14) Serial beginning 
Oct. 25; (13) Oct. 23; (20) Oct. 23; (11) Serial beginning Oct. 24. 

The Pennsylvania Bridge Fifty-second Street, Philadelphia.* (14) Oct. 25. 

Fall Railway Bridge near Meadville, Pa.* (13) Oct. 30. 

Cooper’s Bridge Foundation Specifications. (14) Nov. 

Piers with Metal Shells.* Theodore Cooper, Am. Soc. 
13) Nov. 

Note sur Langage Superstructure Métallique Viaduc sur Avignon 
(Compagnie Paris-Lyon-Méditerranée.) (38) Oct. 

des Déformations Elastiques des Systémes Triangulés.* Keelhoff. 

30) Oct. 
Nouveau Pont sur Valence.* (33) Oct. 25. 


Electrical. 


The Electrocbemical Industries. Samuel Sheldon. ‘42) June and July. 

Furnace Industrial Chemistry. Charles Jacobs. (42) June and 
uly. 

Electrolytic Conduction without Electrodes. Carl Hering. (42) June and July. 

Liquid Potentiometer; Determining Electrolytic Resistances with Direct Current Instru- 

ments Carl Hering. Juneand 

Point Cut-Off Battery Discharge. Carl Hering. (42) June and July. 

Recovery Copper from Low-Grade Ores. N.S. Keith. (42) June and 
uly. 

Some Common Faults Exterior Illumination. Everett Doane. (42) June and 


July. 

New Electrical Apparatus.* (18) Oct. 11. 

Scope, Extent and Construction the Conduits the Illinois Telephone 
and Telegraph Co. George Jackson. (4) Oct. 

The Automatic Telephone and Switchboard.* Kieth and Crook. (4) Oct. 

Description Some the Largest Long-Distance Transmissions Electrical Energy 
World. Alton Adams. (45) Oct. 

Dr. Muirhead’s New Mode Transmission and Relay for Cables. John Munro. (26) 
Serial beginning Oct. 

Electrical Plant the Diisseldorf Exhibition.* (26) Serial beginning Oct. 

Double Current Generators and Rotary Converters. Sydney Woodfield. (26) Oct. 

The Application Electric Power the Iron and Steel Industries. Selby-Bigge. 
(Paper read before the Iron and Steel Inst.) (11) Serial beginning Oct. 10. 

Long Transmission from Steam Station for Electric Traction.* (27) Oct. 11. 

Faller Automatic Telephone Exchange.* (46) Oct. 11. 

The Joint Use Underground Conduits for High and Low Tension Wires. Chas. 
Hopewell. (Abstract paper read before the International Assoc. Municipal 
Electricians.) (13) Oct. 16. 

Notes the Practical Working Rotary Converters.* Salter. (26) Oct 17. 

Electric Power installation near Butte, Montana.* 19) Oct. 18. 

The Rowland Rapid Telegraph System.* (27) Serial beginning Oct. 18. 

Computation Regulation Alternating Current Generators. Virginius Moody. 


(27) Oct. 18. 
The Works the British Thomson-Houston Company, Rugby.* (22) Oct. 24; (26) 
ct. 


Lighting the Union Trust Company’s Building, Providence, I.* (14) 


The Armature Reaction Alternators. Guilbert. (27) Serial beginning Oct, 25. 

Electric Storage Battery Locomotives. Thos. (27) Oct. 25. 

The Rowland Multiplex System Page-Printing Telegraphy.* (46) Oct. 

American Installations. Frank Broadbent. (26) Serial beginning 
ct. 31. 

Notes the Testing Tramway Motors and Investigation into their Characteristic 

Properties. Michael Field, (26) Serial beginning Oct 31. 

Wireless-Telegraph Engineering Practice.* Frederick Collins. (9) 
ov. 

Cost Energy Electrical Alton Adams. (9) Nov. 

Modern Machinery Shawinigan Power Plant.* (41) Nov. 


Tilustrated. 
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Electrical—Continued. 


The Central Station the Berlin Elevated and Underground Railway.* (64) Nov. 

Electric Street Lighting. Alex. Dow. (60) Nov. 

the Cambridge Electric Light Company, Cambridge, Mass.* (14) 

ov. 

Modern Switchboard Practice.* Davis. Nov. 

000-Volt Three-Phase Plant France.* (27) Nov. 

District Central Station Plant England.* (27) 

The Pike’s Peak Power Plant.* (16) Nov. 

The Use and Advantages the Alternating Current for Land Telegraphy. Edwin 
Northrup. (27) Serial beginning Nov. 

Integrating Photometer for Glow Lamps and Sources Like Intensity. Charles 
Matthews. (27) Nov. 

Installations Electriques des Mines Boléo Santa-Rosalia (Mexique).* Eugéne 
Hoffmann. (33) Sept. 27. 

Moteurs Electriques Vitesse Variable des Ateliers Construction d’Oerlikon 
(33) Oct. 18. 

Usine Vouvry (Suisse).* Dumas. (33) Oct. 18. 


Marine. 


the Strength Very Rapid Vessels. (12) Oct. 

The French Armoured Cruiser Kleber.* (12) Oct. 

The Launch the White Star Liner Cedric.* Harold Shepstone. (19) Oct. 11. 

The New Atlantic Liners. (12) Oct. 17. 

Report the Board Tests Liquid Fuel for Naval Purposes. (20) Oct. 30; 
19) Nov. 

The Seven-Masted Schooner—In and Detail.* Henry Jones. (13) Nov. 


Mechanical. 


Some Special Problems Valve-Gear Design the Zeuner Diagram. Walter 
Kretz. (6) July. 

Smoke and Its Abatement Large Cities. Benjamin. (7) Sept. 

Aérial Cable Transportation.* William Hewitt. (2) Oct. 

The Heating Gas. W.R. Crane. (45) Oct. 

Design Gas Engines, James.Dunlop. Serial Oct. 

The Slow Advance and Quick Return Motion Produced Means Elliptical Wheels. 
MacCord. (8) Oct. 

Test and Analysis Windmill. Howard Meeks and George Sander. (8) Oct. 

The Loss Heat from Bare Steam Pipes. Charles Paulding. (8) Oct. 

47) Oct. 

Meeting the Demands the Times Croydon.* (66) Oct. 

High Drop Test Elevator Safety Air Cushion. (13) Oct. 

Test Steam Turbine Hartford.* (20) Oct. 

Process Shaping Metal I-Beams, Channel-Beams, etc.* (62) Oct. 

The Electrical Manufacture Peat-Fuel.* (46) Oct. 11. 

The Commercial Development the Gas Engine.* (47) Serial beginning Oct. 11. 

The Brice Kiln and Furnace.* (20) Oct. 16, 

The Norton Grinding Machine.* (11) Oct. 17. 

The Hult Rotary Steam Engine.* (11) Oct. 17. 

The Mechanical Plant the Prudential Buildings, Newark, J.* (14) Oct. 18. 

Relays and Governors.* Arthur Rigg. (12) Oct. 17. 

The Steam Turbine—Its Commercial Aspect.* Edward Sniffin. (17) Oct. 18; (20) 
Oct. 23; (13) Oct. 30. 

The Portable Gravity Concrete Mixer.* (18) Oct. 18. 

New Plant for Handling Blast Furnace Slag.* (20) Oct. 23; (62) Nov. 

Manufacture Coke from Compressed Fuel.* Darby. (Paper read before the 
[ron and Steel Inst.) (45) Oct; (62) Oct. 23. 

The Westinghouse Steam Turbine.* Edwin Yawger. (Read before the Ohio Electric 
Light Assoc.) (62) Oct. 28. 

Oil Motor Cars 1902. (Paper read before the Inst. Mech. Engrs.) 
(11) Serial beginning Oct. 24; (12) Serial beginning Oct. 24. 

Mott. (19) Oct. 25. 

and Machinery for Manufacture. Frank Mason. (19) 

ct. 25. 

The New Plaissetty Mantle.* (66) Oct. 28. 

New Gas-Producing Plant Oldham.* (66) Oct. 28. 

The Making Welsbach (66) Oct. 21. 

The Brady Steam Turbine.* (20) Oct. 30. 

the Balancing Locomotive Engines. (Paper read before the Aus- 
tralian Assoc. for the Advancement Science.) (11) Oct. 31. 

The Diisseldorf Steam Boilers.* (11) Oct. 31. 

The Utilisation the Peat Fuels Europe.* Adolf Dal. (9) Nov. 

Progress Internal-Combustion Engines. W.H. Booth. (9) Nov. 

Air the Machine Shop and Foundry.* William Saunders. (10) Nov. 

The Multiplication Cutting Tools.* Joseph Horner. (10) Nov. 


Tilustrated. 
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Mechanical— Continued. 


Electric Power the Machine Affecting the Choice Distribut- 
ing System.* McFarlan (10) 


Modern Foundry Appliances.* Richard (10) Nov. 
Grinding Machines.* Frantz. (10) Nov. 
The Trend Machine Tool Design.* Joseph Horner. (10) Nov. 
Cranes for Machine Sho ops. George Clark. (10) Nov. 
Portable Machine Tools.* Forrest Jones. (10) Nov. 
Milling Machines the United States.* Gingrich. (10) Nov. 
Limit Gauges the Workshop.* W.H. Booth. (10) Nov. 
Oil Systems. Drew. (64) Nov. 
Comparative Methods Heating Feed Water. (64) Nov. 
Power Plant the Cambridge Electric Light Company, Cambridge, Mass.* (14) 


The Combustion Bituminous Fuels. (Paper read before the British Assoc. 


Brayshaw. (Paper read before the Manchester Assoc. Engrs. 

Coal Dust without Smoke.* (20) Nov. 

Boiler Scale and the Transmission Heat. (From the Locomotive.) (62) Nov. 

Economical Mill (14) 

The Escalator.* (14) 

The Briquetting Schorr. (16) Nov. 

Matériel J.Gourp. (33) Sept. 25. 

Transporteur Monorail Aérien: Systeme Koch, Ingénieurs, (34) 


ct. 
Surchauffeurs Vapeur.* Loffet. (36) Oct. 25. 
Metallurgical. 


Electrolytic Recovery Copper from Low-Grade Ores. (42) June and July. 

the Determination Leadin Ores. Irving Bull. (6) July 

Slag and Metal Ladles.* (22) Serial beginning Oct. 

Notes the Treatment Slimes Filter Presses. Clement Dixon. (Read before the 
Chemical and Metallurgical Society South Africa.) (68) Serial Oct. 


The Elimination Silicon the Acid Open-Hearth. Andrew McWilliam and William 
Hatfield. (62) Oct. 16. 


The Cyaniding Wet Crushed Ores New Zealand. Hamilton Wingate. (16) 


Vacuum Casting. Fay. (20) Nov. 

Modern French Furnace.* (20) Nov. 

Some Notes High Blast Furnace Duties. Herbert Lang. (16) Nov. 

Installations Américaines Fours Siemens-Martin.* Riva-Berni. (33) Sept. 27. 
Les Hauts Fourneaux Forges Cette.* Ch. Dantin. (33) 


Military. 


Armor Projectiles and Military Explosives.* Charles Jamieson. (4) Oct. 
Mining. 


Testing Mine Explosives. Warwick. (45) Oct. 

Shaft Surveying.* Lane Carter. (16) Oct. 11. 

Dry Blowers Australian Gold Placers.* (16) Oct. 11. 

The Kansas Coal Mines the Missouri Valley.* Crane. (16) Oct. 18. 

Past and Present Shaft Sinking Methods Australian Gold Mining. Johnson. 
(68) Serial beginning Oct. 18. 

Timbering German Collieries.* Serial beginnin Oct. 24. 

Washing Bituminous Coal the Luhrig Process.* Schaffer. (62) Oct. 


the Erection and Few Tests Turbo-Fan Generator Hurlton Colliery. 
Alfred Tonge. (22) Oct. 30. 


Experiments with Coal-Cutting Machines the Ruhr Oct. 31. 

Mine Timbering the Square-Set System Rossland, B.C.* Bernard Macdonald. 
(Paper read before the Canadian Min. Inst.) 16) Nov. 

Coal Stripping Steam Shovel Kansas.* W.R.Crane. (16) Nov. 

Installations Epuisement.* Loubat. Oct. 25. 

Etude sur les Feux des Mines Houille. Abadie. (33) Serial beginning Oct. 


Miscellaneous. 


Engineering Argentina. Corthell. (4) Oct 
Depreciation Affecting Engineered Structures. Horatio Foster. (2) Oct. 
Municipal. 


The Development the Bituminous Macadam Pavement. Fred. Warren. (Abstract 
paper presented the Amer. Soc. Mun. Improvements.) Oct. 11; (60) 


Study Road-Building Gravels. Ira Baker, Am. Soc. (13) Oct. 23. 

Report the Committee Park Development avd Maintenance, Parker, Chair- 
man, Amer. Soc. Mun. Improvements. (60) Nov. 

The Use Wood Pavements Under Heavy Traffic.* (60) Nov. 
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Railroad. 


Note the Use Steel Tubes High Pressure Locomotive Boiler, and 
Their Efficiency Compared with That Plain Iron Tubes.* James Marchbanks, 

Economics Railway Improvements. Colpitts. (5) Vol. xv., Pt. 

Locomotive and Car Scrap.* Lawes. (61) Sept. 

One Cause Leaky Flues. Miller. (61) Sept. 

Atlantic Type Locomotive, Chesapeake Ohio Railway.* (39) Oct. 

High-Capacity Wagons.* (22) Serial beginning Oct. 

New Designs 100 000-Lbs. Capacity Gondolas for the (15) Oct. 10. 

The Use Superheated Steam Locomotives.* (15) Oct. 10. 

Circulating Pipe for Piston Valve Locomotives.* (40) Oct. 10. 

Freight Locomotives for the C., Ry.* (18) Oct. 11. 

Caboose and Repair Car.* (18) Oct. 11. 

The Weehawken Inclined Railway.* Charles Duenkel. (13) Oct. 16. 

The Quick Renewal Permanent Way. (12) Oct. 17. 

Possibilities American Locomotive Design. Oct. 17. 


Interlocking the Pittsburg Terminal, and Lines.* (18) 


Improvement Water Service Railways.* (18) Oct. 18. 

Fast Express for the Big Four (13) Oct. 23; (15) Oct. 31. 

Electro-Pneumatic Interlocking Albany.* Oct. 24. 

The Union Electric Semaphore Signal.* (19) Oct. 25. 

Method Preparing and Preserving Records Railway Real Estate. Arthur Havi- 
land, Am. Soc. (13) Oct. 30. 

Railway Pile Drivers.* (Abstract Committee Report presented Conven- 
tion Assoc. Ry. Supts. Bridges and Buildings.) (13) Oct. 30. 

Oil Fuel for Locomotives.* (15) Oct. 31. 

The Railway System Natal.* Hartley Knight. Nov. 

Compound Switching Locomotive, New York, New Hartford Railroad.* (25) 


ov. 

The London and North Western Engine Charles Dickens.* (21) Nov. 

Locomotives Using Superheated Steam.* (25) Nov. 

New Freight Locomotives* (25) Nov. 

Side Play Required Car Coupiers. Theo. Curtis. (25) Nov. 

Electrically Turntables.* (25) Nov. 

Grease Lubricator for Locomotive Driving and Truck Journals; Delaware, 
Lackawanna Western (25) Nov. 

New Passenger Locomotives for the Vandalia Line.* (18) Nov. 

The New Shops the Atchison, Topeka Santa (15) Nov. 

Good Practice the Use Distant W.H. Elliott. (Paper read before 
the Ry. Signaling Club Pittsburg.) (15) Nov. (18) Nov. 

The Automatic Train Controller.* (46) Nov. 

dans les Machines Locomotives. Noalhat. (36) Oct. 10. 


Railroad, Street. 


Electrical Traction Railways.* William Morris Mordey and Bernard Maxwell Jenkin, 

The Present Position Electric Traction Tramways and Roads, with Special Refer- 

Traction.* William Ranson Cooper, Assoc. (63) 

The Construction Perfect Track. Brackenridge and Trimble. (65) Sept. 
The Electrification the South London Tramways.* Serial beginning Oct. 
The Aurora, Elgin Chicago Third-Rail Electric Interurban Railway.* (13) Oct. 
for Concrete Work; Aurora, Elgin Chicago Ry. (13) Oct. 


Rolling Stock for the Central London Underground Railway.* (17) 
11. 


Urban and Interurban Railways. Palmer, Jr. 
ct. 18. 

The Suspension Railway. (12) Serial Oct. 24. 
The Design Street Railway Terminals.* Oct. 30. 

The Street Railway System Zurich.* (17) Nov. 

Transformers for Testing Railway Armatures. (17) Nov. 

Removal Sleet from Third Rail. George Hanchett. (17) Nov. 


The Underground and Elevated Electric Railway Berlin; Now Completed and Opera- 
tion.* Frank Perkins. (19) Nov. 


Some Features the Valtellina Three-Phase Railway.* Cesare Pio. 


(13) Oct. 16; (17) 


(27) Nov. 
000-Volt Alternating-Current Locomotive.* (27) Nov. 
Sanitary. 
Discharge Sewage from Toronto Sewers 1900.* Cecil Smith. (5) Vol. xv, 
Notes Designing Chicago Sewers. C.D. Hill. (4) Oct. 


Glasgow’s Main Drainage and Sewage Treatment.* (12) Oct. 
The Second Report the Royal Commission Sewage Disposal. (13) Oct. 
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The Treatment Manchester Sewage. G.J. Fowler. (11) Serial beginning Oct. 10. 

Residential Septic Tanks. Burton Ashley. (Paper presented the Amer. Soc. 
Mun. 14) Oct. 11. 

Concrete-Steel Sewer.* (14) Oct. 11. 

Sewer Maintenance; Under Whose Supervision and Why? John (Extract 
from presented Amer. Soc. (14) Oct. 11; (60) Nov. 

Report the Chairman the Committee Sewerage and Sanitation; Presented the 
Amer. Soc. Mun. Improvements, Prescott Folwell. (14) Oct. (60) Nov. 

Refuse Destructors. Francis Goodrich. (47) beginning Oct. 

Sewage Disposal West Bromwich, England. (14) Oct. 25. 

the Use Gas for Warming Inclosed Space. (24) Oct. 27. 

Heating Machine and Other Large Workshops: The Advantages the Fan System. 
Henry Snell. (10) Nov. 

The System Sewage Disposal. John McClintock. Nov. 

Water Supply Systems the Ansonia Apartment Hotel.* (14) 

Flows from City Areas, and Their Calculation. Wilder Clarke. (13) 

Power Ventilation the Bush Temple Music, Chicago.* (14) Nov. 

New Automatic Regulators for Septic Tanks and Contact Beds.* (14) Nov. 

The Vitality Sewage Bacteria Soil and the Antagonism Soil Bacteria the 

eyere. (31 

Georges Vellut. (30) 


Structural. 


Some Experiments Conjugate Pressures Fine Sand, and their Variation with the 
Presence Water.* George Wilson, Assoc. Inst. (63) Vol. cxlix. 

ol. 

Concrete and Reinforced Concrete.* Charles Fleming Marsh, Assoc. 
(63) Vol. cxlix. 

The ‘of Cast-Iron Beams. Edward Vincent Clark, Stud. Inst. (63) Vol. 
exlix 

the Effect Time and Temperature the Strength Steel and Iron. Ernest Geo. 
Coker. (5) Vol. xv, Pt. 

The System Armored Concrete Construction.* Leopold Mensch. (1) 


Experiments with Cements, Mortar and Concrete. Thomas Clark. (67) 


The} Municipal School Technology.* (11) Oct. 10. 

Fire Test Lock-Woven Metal Concrete Floor.* (14) Oct. 11. 

Timber Preserving Plant the Alamogordo Lumber Co.* (13) Oct. 23. 

The Adoption Single Grade Steel Structural Specifications. Albert Himes, 
Am. (13) Oct. 28. 

Tests Determine the Afforded Steel Portland Cement Concrete.* 
Charles Norton. (13) Oct. 23. 

Columns for Buildings. ohn Stephen Sewell. (13) Oct. 23. 

The Cause Masonry Disintegration. Halbert Gillette. (13) Oct. 

The New Works the Sturtevant Co., Hyde Park, Massachusetts. Snow, 
Am. Soc. (13) Oct. 30. 

Fire Prevention for Machine Shops, Albert (10) Nov. 

Machine Shop Floors.* Milton Higgins. (10) 

Protracted Job Underpinning.* (14) Nov. 

Fire and Load Tests Concrete-Steel Floors.* (14) Nov. 


Some Notes Cement Knapp. (Paper read before Amer. Gas-Light 
Assoc.) (24) Nov. 


Topographical. 


States Geological Survey Topographic Slide Rule.* Gerard Matthes. 
Sep 


Water Supply. 


Masonry Dams and Retaining Walls General, Concrete Works, etc. Chas. 
(5) Vol. xv, Pt. 


and Organic Sources Contamination Water Supplies.* Starz. (1) 


The New Edinburgh Water-Works.* (12) Oct. 


Waters and Their Action Boilers. Bowen. (26) Serial beginning 


The the Water-Works Dam Utica, Y.* (13) Oct. 
Illustrated. 
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Water Supply—Continued. 
The Water Lead and Other Metallic Metal-Lined Service Pipes. (13) 


arona, Am. Soc (13) 


The Chemical Treatment “wm. Greth. (20) Oct. 
Reservoir Break Camden, (14) Oct. 


The Scope and Purpose the nvestigations the Office Experiment Sta- 
tions. (14) Oct. 18. 


The Weston Aqueduct the Metropolitan Water-Works, Boston.* Alfred Flinn. (14) 
Serial beginning Oct. 18. 


the Water Department Baltimore, Md.* Robert Clemmitt. 


(13) 
The Water Supply Rochester, Skinner. (60) Nov. 
System the Rochester Water-Works. Radenhurst. (60) 


Modern Machinery Shawinigan Power Plant.* (41) Nov. 

The Water Tower Grand Rapids, Wis.* (14) Nov. 

The Artesian Water Supply Long Eaton, England. (14) 

The Pike’s Peak Power nt.* (16) Nov. 

Formules Pratiques Servant Abréger les Calculs Relatifs aux 
dans les Projets Distributions d’Eau.* Gustave Chenot. (30) 

Waterways. 

Ice Formation Canadian Waters and the Physical Laws Governing Its Formation. 
Barnes. Vol. xv., Pt. 


Tide-Gauges Northern Climates and Isolated Situations. William Bell Dawson, Assoc. 


The Dundee.* George Cunningham Buchanan, Inst. (63) Vol. 


Sea- Southampton.* Francis Webb Wentworth-Shields, Inst. 
Vol. 
Iron Wooden Lock Gates; Costs Construction and Maintenance. (13) Oct 
Plan for Constructing Dams Great Depths Water-Bearing Material 
cial Reference the Bohio Dam.* Ford, Inst. Nov. 
soux. 


Traction sur Canaux, Allemagne.* Marcel Fabre. (33) Oct. 25. 


Illustrated. 
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VIRTUAL GRADES FOR FREIGHT 


PRESENTED DECEMBER 3D, 1902. 


well known railway operating men that run hill, 
especially short one, great help toward getting the train over it. 
The tonnage rating for heavy freights, over probably every road 
America, greater than the load that can started certain points. 
The engineering departments our railways know, general way, 
that momentum some help, but few have attempted take 
advantage when fixing grades, have investigated what 
limits could used. 

During the past year more than 000 miles were run the writer 
with dynamometer, heavy freight trains loaded much beyond the 
rating for the ruling grade, see what minor grades could run 
with momentum, and where the stalling point was those which 
could not run. 

The dynamometer record was condensed and plotted profile 
paper above the grade and alignment speed, pull, grade, and curva- 
ture being thus shown, that train resistance could readily 
taken from the pull the locomotive and compensated for change 
speed velocity head, grade and curvature. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. Discussion, either oral written, will published 
subsequent number Proceedings, and, when finally closed, the papers, with dis- 
cussion full, will published Transactions. 
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TRAIN RESISTANCE CURVES FOR HEAVY 


Good... 


52 Loaded Box Cars. Tare 37% of Gross (Weight. Track Soft. 


Train Resistance, Pounds per Ton. 
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Speed, Miles per Hour. 
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The train resistance, pounds per ton, compensated for change 
velocity head, grade and curvature, was plotted for very many points 
and speeds for each train, and the mean these points taken, 
nearly possible, for each train. 

Fig. shows what believed the correct resistance under the 
conditions shown, and differs radically from the results obtained 
Wellington and other authorities experimenting with light trains, cars 
and rails. 

The experiments indicate that the resistances which increase with 
speed balance very nearly the decreasing journal friction for trains 
box cars tons more, the tare which one-third the 
gross weight solid frozen roadbed. The resistance for such 
train about 4.7 lbs. per ton for speeds from miles per hour. 
Warm weather and less rigid roadbed modify this, somewhat, reducing 
the resistances low speed and increasing them high speed, but the 
difference slight that the 4.7 lbs. has been used constant. 
The resistance due cold varies from enough skid the wheels, 
said, practically nothing after the train has been run fast for some 
time. 

The resistances after the train has stood for some time are about 
lbs. per ton above the normal until the train has been run enough 

get the journals well lubricated and warmed. 

The resistances seem greater than normal when increasing the 
speed and less when decreasing, after compensating fully for the 
change velocity head. train increasing its speed from 
miles per hour, and maintaining it, would pull appreciably harder 
than just reduced miles hour from higher speed. From 
coasting tests, with the locomotive shut off, appears that the 
resistances per ton for the locomotive were about the same for 
empty cars, about 9.0 lbs. per ton. 

train resistances vary with the loading, was necessary 
adopt common basis, Rating Ton,” the unit for comparing 
trains. The unit adopted, called the rating ton, the ton loading 
box car, the tare weight reduced its equivalent resistance 

The train resistance for rating ton, for speeds from miles, 
practically constant 2.6 per ton. reduce tare rating 

tons for 0.4% ruling grade, for example, the following method 
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LOCOMOTIVE TRACTIVE POWER 


000 


Compound Consolidation Locomotive: 
Locomotive Weight 150025 Lbs, 


000 


Tender 109025 
Total 259050 
On Drivers “ 133400 « 
Grate Area 32.25 Sq. Ft. 


Tubes 1717.00 
Fire-box 


Heating Surface 
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used: The train resistance for the rating ton 2.6 lbs., and the 
gravity 8.0 or, 10.6 lbs. per ton, total resistance. ton tare 
has 9.0 train and 8.0 lbs. gravity resistance, 17.0 lbs. total, 
which 160% the rating ton. Similarly, change tare into 
128%, respectively, for the rating-ton equivalent 0.4, 0.5, 0.6, 0.7, 
0.8, 0.9 and grades. 

Fig. shows the tractive power the drivers, for consolidation 
locomotive, actually performed. The locomotive was Pittsburg 
Compound. The weights are 


Heating surface tubes............... 1717 


The working pressure 200 lbs., which sufficient slip the 


drivers good rail, miles per hour, higher. The boiler 


capacity was sufficient keep steam supply for all ordinary work. 
The curve tractive power was obtained adding the dynamo- 
meter pull any point the grade and rolling resistance the 
locomotive and tender. The points trial selected were those 
where the locomotive should have been working near the maximum, 
and covered large range speeds and many repetitions the 
same speed. These results have been plotted, and the curve shown 
what thought fair average. general, this curve lies 
about 000 Ibs. below the irregular maximum. 

After the locomotive has been worked the maximum for about 
mile there considerable drop power, due failing steam 
pressure, that the velocity grade curve the next tenth higher 
grade (Figs. and will give results more nearly corresponding 
the actual performance the locomotive after passing the first mile 
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0.4% 
DIAGRAM SHOWING DISTANCES FOR VARIOUS CHANGES VELOCITY GRADES SHOWN, FOR CONSOLIDATION LOCOMOTIVE 
WORKING COMPOUND AND HAULING FULL RATING FOR 0.4% GRADE, COMPENSATED, 


1 Ton Tare=1.6 Rating Tons. Total Train=2660 Rating Tons. Behind Tender = 2452 Rating Tons. 


Retardation Curves, Miles per Hour, Acceleration Curves, 
Fie. 


= 


Distance, Feet, 
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when working grade excess that for which the locomotive 
loaded. 

The rating for this locomotive, rating tons miles per hour 
grade, equal the tractive power the drivers for that speed 


(28 200 divided the resistance per ton gravity 2.6 


train) gross tons for the total train. The gross train 


less the locomotive and tender (130 tons actual 208 rating 
tons) 2660 208 2452 rating tons behind the tender. For 
train loaded with two contents one tare, for every tons there are 
tons contents, which equals rating tons, and ton tare equals 


1.60 rating tons; the equivalent load, then, for the 452 rating tons 


2452 2046 actual tons behind the tender loaded two 


contents The rating for all tare 1529 tons. 
The rating for miles per hour 0.4% grade 203 


gross rating tons; and 1203 gross, less 208 locomotive and tender, 
955 rating tons behind the tender 803 tons train loaded with 
two contents one tare, 597 tons all tare. 

The tractive power divided the gross Rating Tonnage” gives 
the pounds per ton power. From this take the train and gravity 
resistance, pounds per ton, and the remainder will the force for 
acceleration plus, and for retardation minus. This remainder, 
reduced its grade equivalent, lbs., grade, and 
divided into the difference velocity heads for two speeds, will give 
the distance necessary for that change speed. The speeds for each 
change one mile per hour should taken separately and the 
sum taken, desired calculate the distance accurately. 

table was calculated and curves plotted from showing the per- 
formance the locomotive various grades and various speeds 
the basis the above-determined train resistances and engine 
power: Figs. and for and 0.6% grades, respectively. 

The distance ordinate for any particular grade rate shows the dis- 
tance necessary run from miles per hour, the case 
may be, order attain the corresponding speed; and, inversely, 
the speed attained lost between two distant ordinates. 
example: the 0.49% diagram, suppose start made 
level grade 5000 ft. long, followed 4000 ft. grade, fol- 
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lowed 000 ft. 0.2% grade. The speed ordinate corresponding 
ft. level grade miles per hour; miles per hour 
grade corresponds distance 600 ft., being the distance 
required for speed reduction from miles per hour; 4000 ft. 
more distance the 0.6% grade, 600 ft., corresponds miles 
per hour, the speed the top the 0.6% grade; miles per hour 
the grade corresponds distance 500 ft.; ft. more 
distance the 0.2% grade, 500 ft., corresponds 214 miles 
per hour, the speed the foot this 0.2% grade. 

Some experiments were made with ten-wheel locomotive large 
boiler power and big drivers, with the hope that this type would 
better suited operate momentum grades because its higher effi- 
ciency high speeds, but the results were rather disappointing, 
stops have figured each station. The ten-wheel locomo- 
tive holds speed better, but attains less readily, and, general, 
when running for adverse grade from rest, reaches the foot the 
grade less speed than the Consolidation, but holds better, stalling 
about the same place. 

The railway engineer’s almost universal disapproval momentum 
probably caused the lack easily-worked method 
defining the limits for their proper use, and the mistaken idea that 
their introduction will cause stalling from bad weather conditions 
from the power being bad condition. These adverse conditions 
apply with greater force long ruling grades than the shorter 
steeper momentum grades, adhesion and steaming power are taxed 
more, taxed longer, the former grade, the momentum grades 
are not the ruling grades under favorable conditions. momentum 
grades part the work done momentum, which not affected 
weather conditions. 

Whether not the engineers who locate railways figure mo- 
mentum, the operating officials take advantage pull what they 
are able, regardless the rate grade. One division which the 
writer studied had east-bound and west-bound grades—these 
grades being very fairly arranged balance the heavier east-bound 
traffic—but because the length grade-with stops, and uncom- 
pensated curvature the profile grade east- bound, the highest 
possible rating was that for 0.77%, while, means momentum, 


the shorter 1.0% grade west-bound could operated with exactly the 
same rating the east-bound. 
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0.6% 
DIAGRAM SHOWING DISTANCES FOR VARIOUS CHANGES VELOCITY GRADES SHOWN FOR CONSOLIDATION LOCOMOTIVE 
WORKING COMPOUND AND HAULING FULL RATING FOR 06% GRADE, COMPENSATED 


1 Ton Tare=1,44 Rating Tons, Total Train =1931 Rating Tons. Behind Tender= 1744 Rating Tons. 


Retardation Curves, Miles per Hour, 


Acceleration Curves 
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Grades out divisional point should reduced somewhat 
lower grade than other points, the first few miles train run 
after standing for some time show very much higher resistance than 
the normal, especially cold weather. The writer knows one case, 
extremely cold weather and high wind, but with pretty rails, 
when was impossible start train out crooked yard 
with the locomotive unassisted, but the same locomotive, hour 
afterward, handled this train 0.4% grade usual. 

For ordinary stops, least compensation advisable, 
although compound locomotive can generally start anywhere that 
can run through without losing speed, but greater risk 
broken draft rigging and loss time, avoid which generally 
justifies slacking the ruling grade. 


favorable divisions, the rating can raised for about 
the original construction cost the proper introduction 
momentum grades, and, incidentally, the rise and fall and curvature 
improved. These improvements may often postpone indefinitely 
the necessity for double track, and are line with, well being 
preliminary to, Because fewer stops, momentum 
grades generally tax locomotive powers less double-track lines. 
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IMPROVEMENT THE BLACK WARRIOR, 
WARRIOR AND TOMBIGBEE RIVERS, 
ALABAMA. 


Discussion.* 


Am. Soc. (by letter)—The writer has Mr. Hall. 


read this paper with much interest, and, the literature the 
locating locks and dams very scant, hoped that the Society 
will soon have more papers the same subject. 

The writer will not discuss the paper; but, has assisted 
the location several locks and dams; and, has been engaged 
during the past year the location two Ohio River locks and 
movable dams, some the guides which using the latter 
work may interest others. They are briefly follows: 

Select location where sufficient width can had lock 
110 ft. wide, navigation pass 600 ft., and weir least 250 ft. 

Select location which, with small expense, will admit the 
passage tows around the coffer-dams the various parts during 
construction. 

Select location where the sill the navigation pass can 
placed above the bed the river, and, low the controlling con- 
tour above and below, without danger the movable parts, when 
down, becoming buried sand. 


Continued from October 1902, Proceedings. See April, 1902, Proceedings. for 
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Prefer location where the channel above and below will 
straight for ft. more; and avoid locations where will 
necessary flank” fleets barges passing through the naviga- 
tion pass. 

use core-drills for testing the depth and quality 
ledge rock, and other careful investigation, select the location, 
filling the above conditions, which has the best natural foundation 
within the limits the stretch river which possible place 
the lock and dam. 


Prefer location the foot shoal with natural pool 
below and near by. 

Prefer location below aud near navigable tributaries; thereby 
improving the tributaries well the main stream. 

Seek locations with good, firm and high banks, and with suit- 
able land near for power-house, store-house and the tenders’ 
quarters. 

Prefer location where the lock can placed the opposite 
shore from drift. (On the upper Ohio, the prevailing winds being 
from the west, unless the conformation the river local tribu- 
taries prevent, the wind usually carries the drift near the easterly 

10. necessary select location bend, prefer place the 
lock next the concave shore, and near the head the bend 
other conditions will allow. 

11. Avoid cutting the harbors important towns cities twain 
lock and dam. 

The writer wishes acknowledge the receipt much information 
the foregoing subjects from the reading Department Reports 
Bixby, Major, A., Am. Soc. E., and Thomas, 
Am. Soe. E., and the discussion these subjects with them 


designing and constructing works river improvement have felt 
the need papers this character, giving detail the various parts 
the design and methods construction. Except general way, 
and isolated pamphlets, there work, except Lagrene’s 
Navigation Intérieure,” which treats this important 
branch engineering, and this treatise, published some thirty years 
ago, now out print. Then there are numerous Government 
reports which contain valuable information, but asearch for involves 
expenditure much time and labor; much, fact, that busy 
engineer cannot undertake the task. This paper, coming time 
when many engineers are engaged the study projects for improv- 
ing rivers canalization, valuable addition literature this 
class; and, owing the care with which has been prepared, will 
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prove much benefit such engineers, and interest those not Mr. Thomas. 
thus engaged. 

not the purpose the writer review the paper detail, 
but rather discuss the subject generally from the standpoint one 
who has been giving pretty close attention for number years. 

Location.—The practice making trial borings for foundations 
most excellent one, and work importance should ever com- 
menced without first making careful examination the river-bed 
material. This has been too often neglected, sometimes with disas- 
trous results. Not only this necessary order determine the 
character the structure built, but also advisable from the 
standpoint economy. Investigation, with proper appliances, all 
the possible sites the only method which the cheapest well 
the most suitable location can chosen. The borings, where rock 

exists, should extend into the ledge from ft., order fairly 
that boulder loose rock has not been encountered, and 
they should made intervals not more than ft. under the im- 
portant parts the structures. The water-jet method used the 
author satisfactory, but, where the number holes limited, 
where there insufficient depth water float suitable plant 
this character, the writer has found the method driving the casing 
with hand pile-drivers quite economical, and rapid for 
ordinary purposes. light pile-driver, which can carried any- 
where three four men, set the sand bars, light- 
draft pushboat, and fitted with banded wooden hammer such 
weight can lifted readily. This operated four men pulling 


rope attached and passing over sheave the head the 
driver. Two the men stand the second floor the driver and 
two the bottom. the pipe driven the material pumped out 
with sand pump, the driving being stopped during the operation. 
When bed-rock reached, churn drill dropped into the 
and the hole continued with it. 
seeking his locations ‘‘curved instead straight 
the author has departed from the usual practice, but, when the curve 
very long radius, the idea commended; because in, such 
locations, with the lock the convex shore, protection from drift 
afforded, which cannot always counted straight reaches. 
not good practice, however, place lock having fixed dam 
abrupt bend, but when the conditions require (as they sometimes do, 
because seems that the best foundations are usually the concave 
sides the question once arises whether place the 
lock the convex shore (the the author has done, 
the concave bank (the bend”), has been the most general 
custom. carrying considerable drift, the point” side 
indicated because the protection affords, but such location renders 
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lock more difficult and dangerous entrance from above, because 
the necessity the order keep the stern the 
boat from being caught, the stronger current away from the shore, 
and rounded to. Should the machinery become disabled, high 
winds prevail such time, disaster likely follow, because 
the proximity the never wholly safe from 
above without running out shore line. Another argument against 
such location the fact that the quiet water eddy immediately 
causes deposit, and shallow water results, making 
the entrance difficult, and often requiring dredging. The danger 
craft can partially overcome the prolongation the land wall 
stream retaining wall for distance equal the length 
craft locked, that boats may come alongside before get- 
ting too close the dam. 

Where the location the concave bank there usually diffi- 
culty approach and entrance from above, but drift goes into the 
head-bay incessantly and causes more less trouble. Owing the 
current setting against the bank below, some difficulty exit will 
often occur. There much less trouble from deposit such loca- 
tion than point location. 

Movable Dams.—Where adjacent lands are subject over- 
flow always well guard against increasing the height the 
flood level, and unnecessary state that the erection fixed bar- 
riers across stream which raise its low-water level will also raise its 
high-water level. gives the present depth overflow 
the valley from ft. for several miles width. quite 
probable that the flood line will perceptibly higher upon the com- 
pletion the system fixed dams. 

country not troubled with ice would seem that movable 
dams could kept all times, except when the stage water 
was ample without them, and thus give constant navigation, and 
proper care used construction there will loss water 
leakage. The writer has not yet seen fixed wooden dam that will 
compare tightness with the needle dam Louisa, Ky., which isina 
river having minimum discharge less than one-third that the 
river under discussion. the six years has been operation there 
has never been time when the pool could not kept normal height. 
This condition, doubtless, will change some extent, however, when 
others the system have been completed, and lockages become more 
frequent. The author states that the cost construction, operation 
and maintenance much greater with movable than with fixed 
glance the reports the cost the operation and maintenance 
the Kanawha Dams will disprove this supposition, and, first 
cost, must remembered that, while the foundations movable 
dams are masonry, those fixed dams are usually crib work— 
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cheaper and less durable material. fifty years the wooden dam Mr. 


will have been partially rebuilt twice, while the masonry will still 
good. Given the same grade material and workmanship, the mov- 
able dam has disadvantage the score cost construction 
operation and maintenance. The argument that wood will last for- 
ever under water does not prove true stationary dams, where not 
only decays, but frequently actually wears out clear down the river 
bed. 

The fact that tows are small will hardly justify breaking them 
pass them through the locks, because small tows are moved 
much greater expense (per ton) than large ones, and the delay will 
add this expense. model river, during good stages water, 
should enable tow proceed without interruption when once under 
way; under other condition can coal moved minimum 
cost. drift carried floods increasing the cost operation 
and maintenance, experience proves that but little drift travels until 
after the dams are lowered. Occasionally, however, dams near large 
tributaries have been injured the appearance drift before the 
lowering could completed, and not always wise build such 
dams preference fixed dams. 

Probably the worst enemy movable dams appears 
times when there not sufficient water for navigation, and yet, 
order sure that the dams will not injured, they must 
lowered. This may strand loaded barges other craft, and entail 
tremendous loss, well stop navigation. case point the 
dam Davis Island the Ohio, which forms harbor for Pittsburg. 
Owing the early freezing the Allegheny, frequently neces- 
sary lower this dam when there very little water for open-river 
navigation, and the loss and inconvenience thus occasioned are wide 
spread, affecting many industries this busy community. This 
seems have been case where fixed dam would have been pre- 
ferable, even though made necessary that all navigation should 
pass through the lock. Another solution, and possibly more satis- 
factory one, would have been the construction bridge dam (which 
can operated the ice) the site the next dam below, which 
fortunately narrow place the river where there island. 
The cost such dam probably would not greatly exceed that the 
two which would replace, and there would only one lock pass 
through, instead two present, very great advantage that 
river, where the tows are large and numerous. 

Size and Depth Lock.—One the experiences quite common 
improved streams find that insufficient depth has been provided, 
and that the locks are too small. Usually, the depth regulated 
the draft the largest craft when loaded, with slight allowance for 
clearance, but seems that sooner have good depths been pro- 
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Mr. Thomas. vided than better depths are demanded. Thus, the Upper Ohio, 


start was made few years ago with ft. the sills, and ft. now 
asked for. Another example, still more striking, from the fact that 
the demands were granted, the improvement the Seine below 
Paris. The original slack-water system was established between 1838 
and 1853, cost 800 000, with depth This depth 
was increased, between 1858 and 1878, ft., additional cost 
800 000. Ten years later the depth was increased ft., ata 
further cost $12 200 000. The commerce, which amounted very 
little under the first arrangement, owing the inroads made upon 
the improvements railroad has increased enormously 
with the greater depths for navigation. Similarly, may cited, the 
St. Mary’s Falls Canal improvements, completed 1855, cost 
000 000. Between 1870 and 1881 the additional sum 000 000 
was expended for the purpose accommodating the increasing com- 
merce. 1896 lock, 800 ft. long and 100 ft. wide, giving depth 
ft., was completed cost 700 000. That further improve- 
ments will required before many years, quite apparent those 
who are conversant with the commerce passing through the canal. 
evident, then, studying the question depths given 
river which all worthy improvement, that far better 
provide much greater draft than indicated for present needs, 
order reasonably certain that future commerce may well 
served. The same idea should also applied fixing the size 
lock, because the trend modern transportation toward cheap 
rates, and these can had only using larger craft. much 
less expensive build beyond present requirements the start than 
remodel later suit new conditions. The lift given 
dam determined the rights riparians, the proximity water 
mills tributaries, the heights bridges crossing the stream, and 
local conditions, such suitable foundations, etc. Considering 
navigation interests solely, the greater the lift the better, because then 
the number locks will reduced, and boats will make better time 
and subjected fewer dangers. general thing, movable dams 
are much lower than they should be, and many localities fixed 
dams are open the same objection, but, rule, these have 
about all the height allowable, and some their effects the 
unprotected banks below are very injurious. Unless the banks are 
hard material they should well protected below all fixed dams 
and particularly those high lift. For movable dams, this protec- 
tion can much less, and usually not necessary the lock side, 
owing the fact that the dams are lowered from the abutment end. 
many instances the bank protection can take place gradually, 
the original material 

Materials Construction.—A good many the older locks were built 
wood; then came stone; and now concrete, which has not yet 
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been use this class work long enough for engineers cer- Thomas. 


tain its durability. reason apparent, however, why should 
not all that desired, and certainly simplifies construction very 
greatly, particularly localities where good building stone inac- 
cessible. first there was disposition use natural cements, but, 
the Portlands became cheaper and better understood, they displaced 
the former, until now nearly all these structures are being built 
American Portland cement. The prices have gone down, the num- 
ber manufactories increased, until, within the past year, has been 
possible procure first-class Portland cement the Ohio Valley 
for less than $1.50 per barrel. The better grades natural cement 
have proved quite satisfactory under water, but there are many poor 
grades manufactured and sold that they have prejudiced the use 
natural cement altogether. first there was disposition criticise 
the appearance concrete work, but, after several years’ use, 
believed that this objection will not apparent, all walls become 
more less marred the rubbing boats and barges. thought, 
also, that Portland cement will too hard show many scratches, 
and that, after ten years’ service, the appearance face built 
will superior that stone heretofore used. There 
doubt its being cheaper material almost all localities where 
locks are built, and eliminates entirely cutters’ strikes 
and the use skilled labor. late years this very considerable 
pecuniary advantage, because the eight-hour law, which requires 
the United States pay the same for eight hours’ work paid for 
full day’s work others the locality. The rapidity with which 
concrete wall can put one its chief advantages, 
many rivers the working season very short, owing high water; 
and impracticable very satisfactory stone work night, 
each stone must brought from pile some distance and swung 
into place and lined up. With concrete the work can proceed without 
stopping, and one mixer will put out from 400 500 bbls. cement 
hours, barring breakdowns and other delays. single shift, 
working daylight only, placing average 200 cu. yds. con- 
crete daily, the writer’s knowledge. The proportions used are 
part cement, sand, and broken sandstone. another 
lock the proportions are bbl. cement, cu. ft. sand, and 33} 
cu. ft. broken limestone, varying diameter from in. ins. 

This appears little but the product seems hard 
and strong. Common river sand used, about 70% which will 
pass No. sieve, 50% No. 50, and Sandstone 
somewhat soft, crushing slightly during the process ramming, but 

limestone very satisfactory. Experience proves that pieces which 
will barely pass through 24-in. ring are too large, and that better 
results can obtained reducing this ins. and taking all the 

smaller particles down in.—virtually, ‘‘run crusher” stone. 
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Mr. Thomas. The larger stones seem bunch together and cause voids, and will 


not pack like the smaller ones. 

The author has adopted the block method buiiding; that is, 
each day’s work forms separate monolith. The method most gen- 
eral use, probably, that the continuous monolith, which the 
concrete built from bottom top without stopping. The block 
method used the Kentucky and Big Sandy Rivers, and grad- 
ually growing favor, although stronger and more presentable wall 
can doubtless made the other method. Inthe continuous-mono- 
lith construction form timbers are put the entire height 
begin with, and necessary lift the concrete the top and then 
lower position. frequently quite troublesome, the buck- 
ets knocking the forms out line and threatening the safety the 
men cooped underneath. When the concrete built blocks 
only necessary carry the forms the work progresses, and 
night work not required all. The design forms varies dif- 
ferent localities, the most usual type being that with posts erected, 
inside which lagging placed the work proceeds. The posts 
are braced intervals, may necessary. Another style that 
which the lagging tied together with rods, and held apart 
braces, the rods being generally left the completed work. There 
some difficulty holding forms this class exactly line, and their use 
not general, although effects quite saving Dressed lum- 
ber should always used for lagging, all faces exposed after 
the completion; and lining sheet iron would prevent the graining 
the wood from showing and would otherwise improve the appear- 
ance the face the wall. However, after few years’ use all 
chamber faces rivers having good commerce show more less 
injury, and not essential that beautiful wall had the start. 
The forms can removed from three five days and used again. 
Upon their removal good idea over the face the wall and 
rub down rough places with block wood soft stone. This will 
improve the appearance the work greatly, and can done very 
readily attented immediately after the lagging comes off. 

Gates, Valves, etc.—The gates seem very well designed. Steel 
now replacing wood for such structures, and will eventually 
entirely, unless experience proves its inadaptability for such work. 
sometimes happens that boats strike the gates with consider- 
able violence. wooden gate this does not result permanent 
injury injury which cannot repaired then and there. 
metal gate, the case different. struck with sufficient force 
bend it, may not spring back place, which case will not 
miter, and becomes useless. the damage may necessary 
remove the gate and transport shop—quite undertaking. 
There are two general types metal miter-gates now use and under 
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construction the rivers this country: one class the beams are Mr. Thomas. 


placed horizontally, and transmit the strains the walls and the 
opposite leaf through heel and toe posts; the other class the sup- 
porting beams are placed vertically, connecting with horizontal gird- 
ers bottom and top. This class gate has less metal than the 
other when the length considerably greater than the height, but 
lieavy strain transmitted through the top girder the wall 
toward its top. the writer’s opinion not preferred the 
horizontal framed gate. more serious objection that when 
has weakened the uprights the water line, probably will, 
the entire gate must renewed. With horizontal framed gates 
would only necessary renew the lower portion. The use 
buckle-plate skin will permit wider spacing girders and effect 
material saving metal, because these plates are much stronger 
than flat plates equal weight, and will require stiffeners, even 
very wide panels. 

Originally, metal gates had double skin order secure buoy- 
ancy and consequent reduction weight, but was found that the 
compartments leaked and were not kept pumped out, that the addi- 
tional plating was simply much weight carried without any 
beneficial result. has also been found that the upper compartments 
fill with mud and induce rust. Without doubt the single-skin gate 
preferred every way. One objection all metal gates that 
they are likely rust the water line and below, when they cannot 
kept clean and painted, and the writer has considered the advisa- 
bility building the upper portion metal and the lower wood. 
The latter could renewed any time without disturbing the former, 
and with very little delay navigation. Wooden gates are short 
lived. The writer knows few gates which have lasted more than 
sixteen years; many are partially renewed within ten years, and few 
less. There only one lock provided with iron gates the tribu- 
taries the Upper Ohio, but these seem perfectly good after 
twenty-one years’ service. his work mitering lock gates, Major 
Hodges gives the average life metal gate forty years, when 
properly cared for and repaired. 

The method operating the gates adopted the author seems 
undesirable, although experience may prove otherwise. Mechanism 
somewhat similar, but, doubtless, imperfect construction, was tried 
number years ago lock the Kentucky River, and, later, was 
supplanted something else. The writer was told that was not 
satisfactory, but has information the subject. The most com- 
mon method gate operation rack-bar and pinion turned 
capstan bars, but not wholly satisfactory, partially because the 
friction the rack and pinion and partially because the bar, order 
reduce its length, attached the gate too far from the toe. The prim- 
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Mr. Thomas. itive wooden spar and modern wire rope winding capstan, seen 


the Kanawha and elsewhere, the simplest and most satisfactory 
device the writer has yet observed for hand operation. The spar and 
line are attached the toe, the length spar not being objectionable 
when ordinary pole, and the best point from which operate 
thus secured. Itis worthy note thatthe new locks the Moldau, 
Bohemia, are provided with rack-bars operating under the coping, 
where they are out the way during maneuvers. The same system 
has example the Fox River this country. 

The cost wooden gates, for locks from ft. wide, with about 
12-ft. lift, ranges from 500 per leaf, usually being about 
Steel gates will not usually cost any more, designed with 
view economy. adopting the balanced valve the author fol- 
lowed the practice which has the advantage long and fairly satis- 
factory trial, and, with the modifications and arrangements which 
has provided, most excellent results should follow. This valve 
sometimes used with vertical and sometimes with horizontal 
axle, and seems work equally well either way. Other forms 
valves use are the gridiron sliding valve, which the valve 
pierced with rectangular openings, and the cylindrical valve, which 
sliding vertically inside chamber having water-tight cover. This 
ring encircles the culvert opening, and, when down, shuts 
off the water. When raised, which easy operation, the water 
pressing equally from all sides, the water goes into the culvert under 
the cylinder. This valve satisfactory use the Muskingum 
River, and being adopted for new locks the Big Sandy and Ken- 
tucky. The writer has been considering the advisability dispensing 
with the chamber over the cylinder, dropping its cover down the 
top the cylinder, and sliding the latter guides the outside. 
This cylindrical valve has been rendered self-operating the intro- 
duction water through its cover, and patent has been issued 
Major Marshall, and another Mr. Sanford Cluett, for 
devices this character. Some the latter have been made for trial 
the Big Sandy, but are not yet use. 

General Remarks.—In preparing plans for work the character 
that under discussion should always remembered that repairs 
will costly, tedious and detrimental navigation, because the water 
will troublesome, and will necessary close the locks for 
time. the first importance, then, not only make the various 
parts simple possible, but also make them stronger than 
necessary. Especial attention should given designing all valves 
other movable parts that they can readily removed for exam- 
ination repair. only necessary over one the older 
improvements convinced the necessity for such cautions. The 
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exposed ends anchor bolts will rust eventually, that renewal Mr. Thomas. 
will necessary, and will well provide sleeve nuts the 
original construction not necessitate digging the old bolts out 
the masonry. 
late years, considerable taste has been displayed the design 
lock buildings and the the grounds. These places should 
‘be veritable parks, with grass, shade, flowers, and neat walks and 
fences; fact, they should object lessons their several commu- 
nities. very little money will long way when all the labor 
ready hand and under pay the year round. The works themselves 
should kept the best repair, and lock gates, irons, machinery, 
boats, and such property can improved thereby, should 
thoroughly overhauled and painted every year. lesson, those 
engaged upon the works, which very cheap the price, causes 
each man more careful, take more pride his work and 


and thus becomes valuable citizen well valuable 
employee. 


Anprews, Am. Soc. (by letter).—This paper Mr. Andrews. 
valuable contribution subject which there far too little infor- 
mation available. There little criticize the paper; the writer, 
however, wishes discuss certain the points from the viewpoint 
his own experience. 

The Black Warrior and Warrior are one and the same river; the 
name Black Warrior changing Warrior Tuscaloosa, explained 
the author. The Black Warrior has stable banks and 

The Warrior has caving banks and shifting bottom. 

The adoption the fixed type dam for the Black Warrior was 
unquestionably the best; and, for the reasons given Mr. McCalla, 
particularly the small low-water discharge, the fixed type was the only 
type that could have been safely adopted for the Warrior. With the 
fixed type, however, the pools between the dams will time fill up, 
and constant dredging will required maintain channel the 
proposed width and depth between the locks. With dams the 
movable type this filling the pools could prevented lowering 
the dams during periods high water, and letting the river clear 
itself accumulations silt and gravel. 

The writer believes that the advantages disadvantages loca- 
tions convex concave shores are, except abnormal situations, 
more apparent than real; however, other things being equal, astraight 
reach probably the best location. The writer’s experience leads 
him the following conclusions: 

There should guide piers, both above and below every lock, 
placed angle about 10° with the axis the lock. Where there 
much disturbance below the dam during periods high water, the 
lower pier should extend from the lower end the river wall. Solid 
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Mr. Andrews. piers not less than 150 ft. length, and longer where the volume 


traffic considerable, with drift passages the lock wall, are prefer- 
able pile clusters. 

Rack bars for maneuvering lock gates are objectionable rivers 
carrying much drift, for they have removed when the lock 
about submerged, and replaced when emerges. The maneu- 
vering apparatus described the author not open this objection, 
and, the writer knows from experience, other respects most 
admirable arrangement. 

The design the dams Locks Nos. and Black Warrior 
River, bad, account the stepped lower slope. Drift passing 
over the dams would cause the displacement the slope stones, and 
entail constant expense for repairs. better arrangement that 
which the stones are set with the beds normal the slope, Lock 
No. the same river. Dams this type, viz., crib-filled dams 
with lower slope stone should have the lower slope laid without 
cement beds joints, thereby allowing the free passage leakage. 
The face, whether masonry sheet-piles, should made water- 
tight, nearly possible; but rivers considerable low- 
water discharge, not the part economy any great 
expense secure water-tight face. usually designed, only 
necessary maintain the surface the pool the crest such dams. 
The low-water discharge not needed for that purpose may pass the 
dam leakage. This last statement does not apply, course, 
dams intended develop power. 

The writer has recently repaired and raised height ft. (the 
height being originally ft.), crib-filled dam, 700 ft. long, built 
foundation gravel, mud and rotten limestone. The repairs and 
addition the height were made building heavy from 
below and over the crib, what was left it. The stones the 
slope contained from cu. yds. each, and were laid dry with the 
beds normal and the faces flush with the slope. The face the dam 
was double-lap, 12-in. and 12-in. sheet-piling. The sheet- 
piling extended ft. above the crest, protection bulkhead the 
workmen below. After the slope below was finished, the piling was 
cut flush with the crest. The operation was repeated until the dam 
was finished. Quarry waste was filled against the sheet-piling from 
above. attempt was made get water-tight face, the low-water 
flow being sufficient maintain the upper pool the crest, with the 
leakage allowed. apron the toe, prevent scour, was built 
large stones roughly placed, and the interstices were filled with 
smaller stones. The work was done hired labor, and cost, every 
expense included, $2.51 per cubic yard. 

the expediency the improvement our rivers, opinion 
diverse once was concerning the proper gauge for our railroads, 
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and seems that the arguments for and against are likely Mr. Andrews. 


vigorously presented were those fought over the days the 
Battle the Gauges.” 

The writer can more than generalize, not having statistics 
hand, but ventures the assertion that, should the Erie and Welland 
Canals abandoned, freight rates from the West New York would 
soaring, and New Orleans would become the chief shipping point 
for the export trade the country. aware that pages upon 
pages statistics have been printed showing that the railroads enter- 
ing New York from the West can and carry freight cheaply 
the same transported through the canals; but those statistics being 
presentations facts make prediction the probable effect 
abandonment the water lines transportation from the Great Lakes 
the Eastern Coast. 

The writer recently had some machinery shipped point the 
Lower Mississippi River, part coming from Bridgeport, Conn., and 
part from Birmingham, Ala. The freight rate from Bridgeport was 
practically the same that from Birmingham, because Bridgeport, 
though the length haul was against her, had the advantage con- 
tinuous water transportation. 

Statistics this kind interest the people large, and, long 
conditions remain they are, there will demand for the improve- 
ment our rivers, though argument piled upon argument show- 
ing that railroads can built, operated and maintained, far less 


cost than the cost improving, and maintaining the improvement of, 
our rivers. 


Am. Soc. (by letter).—The writer feels 
gratified that his paper has brought out able and interesting dis- 
cussion subject which the literature rather scanty, consider- 
ing the number important works this character the United 
States and other countries. hopes profit many the ideas 
and arguments advanced. 

Location.—The Warrior narrow, crooked stream. There are 
very few straight reaches and few places wide enough take 
the lock and abutment and dam long enough provide sufficient 
spillway for the proper discharge flood waters. The width the 
stream low water varies from 100 300 ft. and averages about 200 
ft., therefore the locks and abutments must set well back into the 
banks. straight reaches were available for locations, curved ap- 
proaches leading back into the stream would required both ends 
the lock. locations were made bends and the concave 
shore, still sharper longer curves would required the ap- 
proaches get back into the stream. 

Wherever lock located, forms barrier the current, and 
thereby causes silt deposits the lock and approaches; also, during 
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rises there must strong off-shore current above the lock toward 
the the dam. The deposit and off-shore current are both 
somewhat worse convex than concave shore. With locks the 
bends and the convex shore, straight approaches parallel the 
axis the lock are secured, and they re-enter the stream within 
short distance. 

During about eight months each year the pools are like ponds, 
without current; and, certainly, during that period, straight ap- 
proaches would better for navigation. during the other 
four months, wherever the locks are located, will dangerous 
enter from above without putting line ashore, and snubbing posts 
will placed along the banks for this purpose. 

Vast quantities drift are borne floods. times the writer 
has seen the drift thick that looked almost though one could 
walk across the river This drift constantly becoming water- 
logged and dropping the bottom eddy water. Concave shore 
locations would place the locks right the path this drift, and 
would cause much accumulate the locks during floods. 
will probably easier pump out silt than remove combination 
silt and drift. 

All things considered, the writer believes that, for this system 
rivers least, convex shore bend long radius gives the best 
location for lock. 

Dams, Lift, Guard, question fixed movable dams 
admits many arguments both sides. Movable dams are best 
rather frail structures. Tows the Warrior will always small, and 
will require from one two lockages, only, pass Movable 
dams would have kept about nine months per annum, and 
would have raised occasionally during the other three months. 
Therefore, navigation, the saving time from the use movable 
instead fixed dams would small. Probably form movable 
dam except the needle-dam sufficiently tight hold the 
flow the Warrior; and serious objection the needle-dam that 
the needles must taken out the river and stored when the dam 
lowered, and brought back when the dam raised. 

The Warrior and Tombigbee are both quite flat, and all the indica- 
tions are that fixed dams ft. lift and proper length will drown 
quickly during floods and exert little influence maximum flood 
heights. The dam Warrior Lock No. was completed during Sep- 
tember, 1902, and small rise occurred during the following month. 
Daily gauge readings during the rise are shown Table No. 
15, the zero both gauges being the lower miter-sill, Elevation 
74.5, and the crest the dam being 16.5 ft. above zero, Elevation 
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bove the dam. Below the dam. 


Dam No. seventeen miles below, the crest elevation which 81.0, 
was nearly completed the time. Part the rise went over this dam 
and part through the chamber Lock No. where the gates had not 
been erected. will noticed that the lower pool gained quite 
rapidly the upper pool Lock No. and, had the rise continued, 
the two pools probably have reached approximately the same 
level feet below the top the lock walls. course, 
more rapid rise, the lower pool would not have gained rapidly the 
upper pool, but thought that the maximum difference pool 
levels when the lock walls become submerged will about one foot, 
and that this will occur very rarely. 

the Warrior River the principal objections concrete dams 
pile foundations are the cost and the danger outs under- 
neath. believed that the stone filling the crib dams, resting 
directly the river bed, will settle and choke leak before can 
become large, and that thus the danger blow outs” reduced 
minimum. 

The object caulking the sloping sheathing prevent streams 
water from trickling through the stone filling, carrying the sand and 
gravel out the interstices, and thus reducing the weight the 
filling. Weep holes are provided and near the down-stream face 
relieve the sheathing dangerous up-thrust. far, there ap- 
parently very little leakage through under Dams Nos. and which 
are the only ores this type completed these rivers. 

Scour expected below the dams during floods, and 
guarded against heavily rip-rapping the bed the stream below 
the apron and along the back the river wall and the face the abut- 
ment. 

ins. thick was found rather light 
for hard driving, and future work 9-in. piling used almost 
entirely. Each pile should built three pieces extending the full 
length the pile, and the center pieces should dressed uniform 
thickness reduce leakage. The best width tongue for piles built 
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Mr. 12-in. planks seems about ins., and great care should 


taken not injure the piles hard driving, the combination 
jet and short blows heavy hammer giving the best results. The 
heads all piles should protected Casgrain pile cap during 
driving. 

Pumping Out.—Thus far, there has been difficulty pumping 
out the lock chambers with the coffer timbers place, 8-in. centri- 
fugal pump being ample control the leakage under ordinary condi- 
tions. 

Sill Anchorage.—The miter-sills are held down 1}-in. bolts, 
ft. long, and spaced ft. apart. Each bolt has 8-in. cast 
the bottom and 4-in. wrought washer and nut The sills 
can hardly come unless the walls come with them. 

Maneuvering Gears.—The gate-maneuvering gears have been 
constant use seven years the Tuscaloosa locks, and have proved very 
satisfactory. small boy can operate the gates with ease under 
ordinary conditions. gears are simple, durable and efficient. They 
lie flat and close the walls, and nothing has removed during 
floods except the lever, which unshipped and laid down the gears. 
The writer believes that this method the most satisfactory now 
use for the hand maneuvering lock gates, and wishes give full 
credit for the design the late Horace Harding, Am. Soc. 
who was local charge these improvements for many years. 

Stability river wall ft. wide top, 12.15 ft. 
wide the base, and 29.5 ft. high, but rests concrete footing 
course, 14.25 ft. wide and 1.5 ft, thick, with tight mortar joint be- 
tween the base the wall and the top the footing course. Up-thrust 
this mortar joint not considered possible, and, therefore, the wall 
proper has factor safety, against overturning the footing course, 
about with ft. head outside and the lock chamber pumped out. 

Up-thrust undoubtedly exists under the footing course, but the 
head must reduced considerably while the water percolating 
through under the sheet-piling and through the sand and gravel 
underneath the wall its way the floor valves. Assuming up- 
thrust due half the maximum head distributed uniformly under the 
footing course, the factor safety against overturning would about 
2.5, with ft. head outside and the lock chamber pumped out. 

With the water level Warrior Lock No. Elevation 99, the 
water level the lower pool should about Elevation 97, 
instead 93.8, assumed Mr. Nelles. The gauge readings given 
Table No. illustrate the rapid gain the lower the upper 
pool level during rises. 

The bank walls are believed perfectly safe under the worst 
possible conditions. With the lock chambers pumped out, fresh fill- 
ing was placed behind the bank walls level with the top, and was 
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thoroughly saturated with water assist settlement, the water stand- Mr. 


ing pools for days near the coping level. evidence settle- 
ment movement the walls can detected. The bank walls are 
ft. wide top, stepping the back ft. wide the base, with 
steps ft. wide and ft. high. The footing course ft. wide and 
1.5 ft. thick, projecting ft. the front and back. Both walls are 
ft. high, including the footing course. 

Guide Walls, Masonry Floors, guide walls above and 
below the lock bank wall, masonry lock floors, masonry dams (if they 
can secured against blow and other features this char- 
acter suggested those discussing the paper, are excellent things, 
but they cost great deal money. all these suggestions were 
adopted for these improvements, the first cost would perhaps 
$10 000 000 instead 000, and the time required for 
pletion perhaps would doubled also, because the biennial appro- 
priations for particular improvement are necessarily limited the 
needs the whole country and the funds available. the present 
rate, eight years will required complete the work, while 
the tfaffic nearly all prospective, and, possibly, may never develop. 

Under these conditions deemed the best interests 
the United States complete the work rapidly practicable, and 
the minimum cost. Betterments can made the justifies 
them and the old works wear out. Permanent guide walls proper 
height and length would very costly and would not justified for 
small and unimportant traffic. would better let the boats 
put line ashore occasionally. Temporary guide walls timber 
cribs, piles and timber, built now, would rot down before the 
lock system completed, and, therefore, before there can much 
traffic. temporary works this character are used they 
should built about the time completion the permanent works. 
Besides, after the locks have been use while, the character the 
guide walls, guard protection, etc., best suited the needs traffic 
and local conditions can determined better than now, for expe- 
rience excellent teacher. 

the timber crib dams prove safe and satisfactory, but finally rot 
wear out, they can replaced with concrete dams the old 
foundations, which should thoroughly settled that time. the 
timber floors fail wear out rapidly they will have replaced 
with more permanent construction. 

our pioneer railroad builders had adopted the policy using 
nothing but the best and most permanent construction, nine-tenths 
the United States would still wilderness. the contrary, they 
built cheap lines into undeveloped territory, and improved their prop- 
erty the territory developed and was justified the traffic. The 
results have proved their wisdom abundantly. 
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Commercial Importance, Depth, Etc.—The depth the channel, 
rather the 6-ft. draft vessels, was fixed Congress, and the engi- 
neers connected with the work are way responsible 
certainly ample, however, for ordinary flat-bottom river steamboats, 
and for ordinary coal barges 500 tons’ burden. 

Unlimited arguments can made for against the commercial 
importance these improvements. That matter considered 
more especially Congress than the engineers the work, except 
far they are called upon Congress for information. the 
opinion the writer the commercial value the work will have 
determined finally experience. regulates railroad freight rates 
the region tributary the improved rivers, and develops large 
export coal traffic from Mobile, the public will amply repaid for 
every dollar expended. 
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Discussion.* 


Am. Soc. E.—The speaker believes this Mr. Hering. 
paper useful contribution knowledge, but regrets that the 
author has presented new formula which says fits his experiments 
very well, because the more formulas this kind get, the greater 
the confusion becomes their application. the application were 
always limited exactly the conditions which the author had before 
him, the formula would good, without question. But, when getting 
into textbooks, and when applied general practice, they are often 
disconnected from the original data from which the formulas are devel- 
oped, and unless are within the original range experiments their 
use becomes dangerous. 

The speaker was once very forcibly struck with the importance 
this fact formula suggested for pile-driving one our most 
prominent engineers, and found least one textbook. When apply- 
ing it, gave negative results connection with the case hand, 
which was quite ordinary one; that is, the harder the pile was 
pounded, the less its firmness—according the formula. When any 
one produces new formula, the fact that applies only his own 
experiments investigations should emphasized, and the limits 
should givenas part the formula, just limits are given when 
the integral calculus used. 


Continued from October, 1902, Proceedings. See August, 1902, Proceedings, for 
paper this subject Theron Noble, Am. Soc. 
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GARDNER Am. Soc. E.—To judge from the lim- 
ited number discussions presented, seems that the merits the 
paper under consideration have been but lightly appreciated. 

Anyone who studies the literature upon the flow water pipes 
will impressed first all the wide gaps existing between 
the sizes used the several experiments, the data which are avail- 
able, and then the number experiments that must rejected 
from classification intended include only the thoroughly 
reliable. 

wooden stave pipe, naturally, from its comparatively recent 
introduction, only very limited number experiments has been 
thus far conducted, and these, the most extensive series appears 
have been influenced conditions beyond the control conception 
the observers, such extent render the results obtained, 
not erratic, least variable and unconformable any apparent 
law that their critical study leaves one very great doubt their 
general applicability. doubtful anyone, outside the experi- 
menters themselves, has spent more study than the speaker upon 
those experiments, and certainly one has striven more faithfully 
glean from them some measure information generally applica- 
ble the flow water pipes, but thus far the Ogden Experiments* 
have stood the extreme end series, far removed from all others, 

and presenting results widely different from everything approaching 
them; and the only way explain them has been say that 
somewhere between the conditions ordinary-sized pipe and those 
6-ft. conduit the laws flow are subject marked change. 

The experiments described Mr. Noble’s paper bring the data 
much nearer the Ogden size, and important notice that there 
them indication approach the Ogden eccentricities, 
but they conform the indications other standard experiments and 
show that the carrying capacity wooden stave pipe considerably 
higher than the Ogden results would lead one expect. 

But, aside from this, one the most interesting features the 
investigation the light throws upon the inapplicability the 
long-honored law that loss head varies the square the velocity. 
Ever since the days Buat, Eytelwein and Prony, many investi- 
gators have, from time time, pointed out that this law was not strictly 
applicable the flow water pipes. 1808, Dr. Thomas Young 
suggested, address the Royal that this exponent was 
more nearly 1.8, although inclined decidedly the view that there 
were two functions the velocity involved, one varying the square 
and one the first power. Later, Thomas Hawksley made 

Transactions, Am. Soc. E., Vol. xl, 471, and xliv, 34. 


Philosophical Transactions, 1808. 
Minutes Proceedings, Institution Civil Engineers, 1855. 
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extended exposition the same view, and 1873 Dr. Lampe* Mr. Williams. 
presented his experiments the Danzig pipe line, with his well- 
known formula, 203.3 During the last ten years numerous 
investigators have suggested various exponents other than for 
and some time ago the speaker himself presented, the Detroit En- 
gineering Society, discussion the past experiments small pipes 
bearing upon this Starting with the formula 
which about the simplest expression for the flow water, and 
being constants for any given pipe line, attempted discover what 
effect, any, there was upon the exponent due changes 
diameter, alignment and character interior surface. From inves- 
tigation more than eighty different series experiments thirteen 
different observers, certain conclusions were drawn regarding the 
variation which seemed clearly established these data, and the 
principal ones were: 

increases the diameter increases, from about capillary 
tubes about large pipes, being from 1.80 those ordinarily 
used the engineer. 

That increases roughness increases. 

That decreases curvature increases. 

That different for different materials, being lowest for tin and 
brass. 

This investigation having shown the desirability series ex- 
periments upon pipes the same material and different diameters 
under similar conditions, such series was begun the Hydraulic 
Laboratory Cornell University Saph, Assoc. Am. 
E., and Schoder, Jun. Am. Soc. E., and, date, obser- 
vations have been made upon pipes seamless brass tubing, ranging 
from in. ins. diameter. stated the discussions 
those gentlemen, these experiments show practically constant 
for all the series and approximately 1.75. 

The experiments the author, when discussed logarithmically 
the formula H,= mV", also give for the value about 1.75, 
result which, taken with that the Cornell Experiments, seems 
establish this value pretty clearly the correct one for smooth pipe, 
and proves error the speaker’s conclusions, previously mentioned, 
that changes with the diameter, shows that long the pipe 
remains smooth does not change. When, therefore, starting with 
diameter in. and going diameter ins., including the 
Adams experiments 14-in. stave pipe, the exponent found re- 
main constant about 1.75, what said for exponent 196, 
when 72-in. pipe reached? 


Der Civilingenieur, Vol. xix, 
Association Engineering Societies, March, 1901, 169. 
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Some two years ago experiments was made Detroit* 
upon very perfect line 12-in. pipe. There was tangent about 
200 ft. that was straight and true grade pipe can laid, 
and, when this formula was applied the experiments upon it, the 
exponent was found 1.78. The cast-iron pipe experimented 
upon gave 1.93 1.97, and will recalled that, 
the experiments upon the Rosemary Syphon}, Desmond FitzGerald, 
Am. E., found 1.91 for the cleaned 48-in. pipe, and 2.03 
while the pipe was roughened tubercles. 

evident that measuring lengths diameters there are 
more joints, and, hence, greater roughness, large than small cast- 
iron pipe, and from the fact that the ordinary experiments upon 
give value about 1.90, the effect careful laying shown 
the Detroit pipe, and the cause the speaker’s misconception the 
true law once apparent, for, drawing the conclusions above 
stated, the most complete series used was cast-iron pipe, and 
this, for the above reason, the exponent does increase with the 
diameter, though, now appears, not reason the diameter, 
but reason the joints and consequent roughening the walls. 

The experiments the author show high degree consistency 
when examined carefully, and indicate very good experimental work. 
there were error the rating the meter the error carried 
consistently through each series, and there were errors levels 
observations they were consistent errors, for there are erratic results 
accounted for, and seems unlikely that the relations indicated 
more than very small percentage. unfortunate, however, that 
the author himself did not apply the formula H,= his results, 
for, had done so, would not have presented the complicated ex- 
pressions pages 503 and the table page which the 
value his own experiments considerable extent masked 

attempt make them conform the less reliable results obtained 
Ogden. The presence the intercept subtractive term these 
formulas indicates that the exponent not has been shown 
the speaker the discussion already referred 

The speaker would call attention Table No. and offer word 
caution the applicability the results therein presented. 
While these data undoubtedly give correct representation the 
losses head observed from one side another the specials 
question, those results come far short indicating correctly the resist- 
ances actually caused them. losses may either 
greater less than shown the figures given, for the reason that the 

Transactions, Am. Soc. E., Vol. xxxv, 258. 


Proceedings, Am. Soc E., August, 1902. 
Journal, Association Engineering Societies, March, 1901, 170. 
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disturbances flow thus generated extend with corresponding Mr. Williams. 


losses head for many diameters beyond the special causing them; 
and piezometric indications within the region disturbance are not 
comparable with those taken before disturbance has begun. The only 
method thus far known the speaker determining correctly such 
resistances comparing the losses sections straight pipe 
without such specials with those other sections containing them. 
The speaker and his associates the Detroit Experiments were led 
the same attempt the determination these losses the author 
has made, but they found the results thus obtained anomalous, and 
the experiments described Messrs. Saph and Schoder* threw such 
additional light upon the matter that their final discussion the 
Detroit Experiments the authors went considerable pains re-com- 
pute the various losses head, according the plan proposed above, 
the results being presented tabular and showing quite de- 
cided differences from those obtained direct observation. 


Am. Soc. (by letter).—In the experi- 
ments Flow Water Wood Pipes the main effort was 
expended eliminating sources error and making the experi- 
ments complete the time and facilities available would permit. 
That sufficient study was not given the results was due lack 
time. rather serious loss time practicing engineer 
undertake such extended series experiments. 

The writer believes, with Mr. Hering, that excess 
like excess advice, apt lead wrong conclusions. is: 
very bad practice, however, cling old methods when they 
been found cumbersome and inaccurate. the 
experiments are teach nothing the laws motion water 
pipes, are losing their main value. careful study these 
experiments the writer believes that formula had 
for each particular kind pipe, within certain ranges velocity and 
diameter. 

the case wood pipes, the number experiments available 
not all that could desired determine the relation between 
velocity, friction head and diameter, but formula can determined 
which will fit three out four the experiments, and determine the 
values well within the limits ordinary practice. 
This formula applies wood pipes from ins. diameter, and 
friction heads from 0.2 ft. ft. ft. This certainly 
step advance. 

similar study the experiments cast-iron and other pipes, 
the writer believes, would give similar results, with somewhat dif- 
ferent relation between and the constant coefficient e’. 


Transactions, Am. Soc. E., Vol. xlvii, 317. 
Transactions, Am. Soc. E., Vol. xlvii, 360. 
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Mr.Noble. Kutter’s formula, which was particularly designed for the flow 
open channels, wholly inadequate for use calculating the flow 
circular pipes, for the following reasons: 

The coefficients, are found change very radically with 
both the diameter and velocity, thus making necessary consult 
tabulated values these constants for different diameters and veloc- 
ities order get results all satisfactory. involves wholly 
unnecessary determination the mean hydraulic radius, since 
the diameter times constant multiplier, which could just well 
appear the coefficient. 

George Fenkell, Jun. Am. Soc. E., shows 
diagrams the results all the more reliable experiments conducted 
various kinds pipes, showing any considerable range velocities. 
All these observations, each experiment, has plotted cross- 
section paper, showing the relation between velocity head and fric- 
tion head. these diagrams this relation conforms very closely 
straight line for the observations any single size kind 
pipe. The deviation any one these observations probably 
within the limit error due taking observations making calcu- 
lations. The same true the two experiments conducted the 
writer. This relation between and gives reliable basis for. 
determining the relation between the formula, and the value 
the constant. 

Starting with Mr. Fenkell’s general formula for the relation between 
and 

constant, which remains constant for different 
velocities, but different for different values 
the diameter, 
constant small value, which Mr. Fenkell 
attributes some error, but which more prob- 
ably due the causes mentioned Professor 
Merriman. 
Substituting the value 
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Mr. Noble. 
Size pipe, feet. 


1.171 
3.708 3.6895 
4.5156 
6.042 


For wood pipe any given size, constant, and, therefore, 


independent the value H,, but increases some unknown 
relation with 


& 

ell 

Logarithm the Diameter, Feet. 
will seen (page 505*) that the assumption that varies 

not correct, the resulting values are not constant 
for different sizes pipes. 
there any other power which, multiplied constant, 


will give the correct values for the different sizes wood 


Proceedings, Am. Soc. E., for August, 1902. 
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pipes experimented upon? the values and plotted 


logarithmic paper, would appear one straight line. the dia- 
gram, Fig. 13, these quantities have been thus plotted. 

will seen, three out four these experiments, the 
plotted values and straight line very closely. 


Drawing the line through the points for the 14-in. pipe, and the center 
gravity for the other three sizes, the value the exponent 
becomes and Formula (8) becomes 


determine the value e’: 


The values used Formula (5), and Formula (9), for 
pipes different sizes, are: 


feet. from 1.76 
1.171 1.799 1.777 per cent. 
3.708 1.916 1.742 
4,5156 2.089 1.873 
6.042 2.003 1.758 0.01 


With the exception the 54-in. pipe, the value does not vary 
more than would expected, from errors taking observations, etc. 
Better results could not obtained without more perfect similarity 
conditions and more accurate methods measurement, and these 
are quite close enough for general engineering practice. 

The writer feels satisfied that there some error either the 
measurements the conditions the 54-in. pipe experiments, and, 
some time the future, hopes conduct series observations 
that portion the pipe which comparatively free from distortions, 
and methods which will give more accurate measurements 
piezometer heights. 

Fig. the curves for Formula (9), with 1.76, are drawn 
for the four sizes pipe experimented upon. The greatest variation 
from this curve the 54-in. pipe. the case the other three 
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the observations are close enough for ordinary engineering practice, Mr. Noble. 
thus proving that the formula could used (within the limits here- 


inafter mentioned), and within probable error not more than 
per cent. 


“ 


Marx, Wing & Hoskins 
Noble 
443¢-in, “ “ 
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
Average Velocity Discharge, feet per second. 
14. 


-In Mr. Schoder’s discussion, plotting the velocity and friction 
head logarithmic paper, the observations the higher velocities 
are bunched together such manner that not possible deter- 
mine the slope the line with much accuracy. the writer’s 
opinion, Mr. Fenkell’s diagrams prove, beyond question, that 
varies the square the velocity. 

This would seem natural conclusion, from the laws 
gravity. Whatever other influence there the friction head would 
due the diameter the nature the surface contact. The 
effect friction the pipe reduce its effective diameter, which 


! 
2.0 
1.6 

1 

1 

ae 


Mr. Noble. 


804 DISCUSSION FLOW WATER WOOD 


accounted for the value the exponent The difference 


between Mr. Schoder’s conclusion, the exponent (1.73), 
and the writer’s perhaps due the fact that the writer has 
accounted for this variation the diameter rather than the velocity. 

answer Mr. Saph’s contention that the height Piezometer 
probably influenced the curves just preceding: Any influ- 
ence this nature would felt the well and Piezometer 
equally. There are means detecting any influence this 
nature without taking observations straight and curved portions 
the pipe simultaneously. possible that this influence may 
account for the lack conformity the 54-in. pipe experiments with 
the others, though the writer does not believe that such effect 
exists, the effect curves should increase rather than decrease 
the friction head; and seems hardly possible that long easy curves 
could increase the velocity per cent. 

will seen Fig. 14, the single observation the flow 
18-in. pipe shows very serious difference from the results obtained 
for other pipes, showing again higher velocities. 

the result careful study these experiments, the writer 
feels justified drawing the following conclusions 


1.—That within the range these experiments, from 14-in. 72-in. 
pipes, and between friction heads 0.2 ft. and ft. per 000 ft., 
the friction head, varies the square the velocity. 

2.—That the velocity varies some odd exponent the diameter. 


three out four experiments this exponent very nearly 
1 


1.75° 

3.—That would require series experiments pipes 
different diameters and velocities covering wide range, made 
under identical conditions, determine this exponent 
accurately. 

4.—After this exponent has been determined, the flow perfectly 
straight and smooth pipes follows definite law. That the 
general expression for this law, determined the writer, 


1 
5.—That the formula which conforms very closely three out 


four the experiments 
1 


6.—That the use this formula will probably give results within 
true values. 

probable that, set very accurate experiments made 
low velocities, the value may zero, and that the constant and 
the exponent may changed somewhat make the formula 
conform the experiments. 
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The amount thought and attention that Mr. Williams has given Mr. Noble. 
the subject the flow water pipes makes his discussion valu- 
able addition the paper. The writer has had neither the time nor the 
facilities deeply into the subject, from the standpoint what 
has been done with other kinds pipe, and, the paper and discus- 
sion, has confined his attention exclusively the kind pipe and 
within the range sizes which these experiments covered. His object 
has been two-fold: furnish the data its original form, with all 
steps the calculations, that could fully discussed and 
utilized; and put the results the only experiments conducted 
wood pipe such form that the practicing engineer who has use for 
data this nature could calculate the flow for any intermediate size 
slope and feel satisfied that the results his would 
conform the reliable experiments extant. 

Whether the velocity varies odd exponent the diameter 
the friction head question the manner which the formula 
derived. That the velocity should vary the power the 
head, and that the diameter should vary some odd exponent with 
the velocity, would seem the writer most conformable. 

What Mr. Williams says regard the experiments loss 
head specials undoubtedly true. The original data were given 
demonstrate that there could not have been these specials any 
resistance that would affect materially the total friction head the 
lengths pipe experimented upon, the object being eliminate 
probable source error. 
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for discussion old the sea, and has forced itself upon the atten- 
tion all denizens alluvial coasts for centuries. Many efforts have 
been made resist the attacks Neptune, but they have been discon- 
nected, impulsive, empirical, and generally useless. few 
notable instances, systematic, persistent, national efforts have resulted 
fixing permanently the littoral boundaries, Holland and 
Belgium. Not many years ago was cheaper the United States 
retreat than fight the sea. Now, many instances, notso, and 
the method suggested Mr. Case, and admirably presented this 
paper his successor, based upon the general scientific principle 
that all materials have definite angle repose under certain condi- 
tions. This, for foreshore slope, claimed ellipse having 
co-ordinates which must vary the resultant all the forces varies. 
ascertain the intensity and direction this resultant the 
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Proceedings for August, printed Proceedings order that the views ex- 
pressed may brought before all members the Society for further discussion. 

Communications this subject received prior December 26th, 1902, will pub- 
lished subsequently. 
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difficult part this problem, and just here that the skill and Mr. Haupt. 


experience the engineer are called into vogue. 

The author cites number instances where the groynes have 
been built with great success, and correct designing the work 
recovery operate little little, making cumulative. Abrupt 
angular changes the direction littoral currents invite scour and 
destruction, not deposit and reclamation. The spurs frequently 
built seaside resorts confine traveling beach may impound the 
sands their bays temporarily, but they invariably show the saw- 
toothed indentations resulting from the windward side being filled 
the crest and the leeward deeply scoured out, clearly shown Fig. 
North Jersey Coast. Similar features are shown the writer’s paper, 
Littoral Movements the New Jersey Coast, with Remarks Beach 
Protection and Jetty wherein the directions the result- 
ants were stated and the guide them assigned. 

The author mentions eight points which are factors the problem, 
and yet there seem others, even greater importance, which 
must not overlooked, viz., the general well the local contour 
the shore, and particularly the prevailing angle wave approach. 

The writer does not understand how samples the amount 
sediment carried the currents are taken, the surface and 
the bottom within the breaker line, for each breaker appears charge 
itself with different amount, depending upon the height its fall, 
the depth the receding undertow, the character material, and 
other conditions. This the belt where the erosive forces are most 
active and where the greatest translation drift occurs. 

The causes scour points are frequently occult, and may 
traceable distant shoals sea, the author suggests, but there 
one form foreshore protection which little attention has 
been given, further than the reference Detached Insular Wave 
Breakers,” the paper the writer previously mentioned, where 
attention directed the influence detached natural features 
forming strands their lee many cases. illus- 
tretion this action shown wreck which occurred early 
1902, Seaside Park, J., just within the breaker line. few 
months the shore has advanced the wreck, that, even high 
water, possible walk dry shod, shown Fig. Plate 
XXXIX. 

many foreshores there will found, beyond the breaker trough, 
well-defined ridge line, parallel with the coast, and rising above the 
general floor the sea. This natural rampart the proper place for 
such detached defences outposts placed within covering distances 
create lee. Projecting groins invariably cause erosion 
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points below them, unless placed deliver the littoral current 
nearly tangentially. 

The largest piece systematic reclamation with which the writer 
familiar that Longport, where Mr. McCullough 
has built extensive series sand fences very These 
have had the effect impounding large amount drift. many 
places the beach has been filled from ft., and the high-water line 
thrown back several hundred feet. The writer will reserve the details 
this interesting work for subsequent paper. 


Francis Assoc. Am. Soc. (by letter).—The ques- 
tion shore protection such important one all property owners 
along the entire coast the United States that this paper great 
interest. Those who have tried investigate the subject, and have 
been met with the total lack literature the question shore pro- 
tection, cannot help but feel grateful that last this interesting 
branch research has been given intelligent attention and study, and 
that the results have been published. 

The proper treatment the Jersey shores, which are subject 
constant change the erosion strong littoral sea currents, has 
been asubject some study the part the writer for the past few 
years. 

From Sandy Hook Atlantic City the condition the beach 
seems more less unstable. The sand built washed 
away uncertain manner, that locate cottages near the shore 
often rather dangerous proceeding. Long Branch the sea has 
made almost steady encroachment, and valuable hotels and cottages 
have frequently been endangered, necessitating the costly procedure 
moving the structures further back from the ocean. When visited 
the writer several years ago, this beach, several points, had 
almost disappeared, and the high tide washed against bluff 
which was protected strong, heavy bulkheads and occasional pile- 
groynes. was told that there had formerly been wide beach 
this point, where now appeared nothing but hideous bare earth bluff. 
This also was gradually being eaten away. other points the 
coast, with which the writer familiar, hotels and cottages have been 
moved back from the ocean two three times during the past five 

years. The protection the whole Jersey coast seems left 
the judgment the local contractor, who follows the rules laid down 
his ancestors and never becomes discouraged the failure his 
devices. The systems are all similar, and consist pile-groynes, 
spaced from 300 500 ft. apart, from about high tide low- 
water mark. the better class work they consist two rows 
piles jetted down below, and rising usually ft. above, 
the beach surface. The piles are fastened together securely bolts 
and waling strips, and are frequently sheeted both sides with 3-in. 
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plank, spiked on. The sheeting prevent wash through the piles, Mr. Pruyn. 


which would disastrous the beach, the sand one side the 
groyne frequently from ft. higher than the other. The 
sheeting usually creosoted, retard the action the and, 
even then, lasts only three four years. the property pro- 
tected particularly valuable, and the erosion continues spite 
the groynes (which frequently the case), pile-bulkhead driven, 
little back from high-water mark and parallel the beach. This 
double form protection with bulkhead and groynes costs from 
$10 per foot run beach, and variously estimated replaced 
every five ten years. Notwithstanding this heavy cost, far 
the writer’s observations have gone, this system does not protect, after 
all. The erosion goes on, perhaps more slowly, but none the less 
steadily; the bulkheads are washed out the winter storms; the 
houses are then moved further back; and the process begins all over 
again. addition this, the contour the beach unstable, and 
constantly undergoing changes. certain points will flat, 
firm and suitable for bathing; others, steep, soft and totally unsuit- 
able. The slope the beach seems entirely beyond control. 
instance which came under the writer’s observation this summer 
costly bathing pavilion had been erected the previous year, 
point where the beach was particularly favorable for bathing, and this 
year that portion the beach was steep that was considered 
unsafe, account the undertow, and all bathing was done ata 
point some 000 yds. further the beach. The same beach which 
the year before had been comparatively flat, and firm enough sup- 
port bicycle low tide, was now soft, account its steepness, 
that walking one sank above the ankles. 

The attractive qualities, and therefore the monetary value, 
fiat, firm beach are considerable importance owners seashore 
property, and its proper contour only second importance the 
protection the beach itself. matter fact, beach with flat, 
uniform slope the only stable beach, for not only packs harder, 
but the retreating waves, having minimum velocity, have lessened 
vowers destruction. 

certainly appears that the Case system groyning approaches 
the problem scientific manner, and the writer convinced that 
its application the Jersey shores would procure admirable re- 
sults. The building-up action begins, the author remarks, the 
foundation the beach, viz., low-water mark, where the sand sus- 
pended the currents arrested low groynes, and carried 
the beach and deposited the wave action. The groynes, extending 
only mean sea level, escape the heavy sea action that takes place 
above this point, and this especially true the heavy winter storms, 
the destructive action which detrimental the pile-groynes 
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and bulkheads; for these storms raise the mean sea level several feet 
above that during the summer months. shorter length 
the groynes element economy their construction, and this 
feature, combined with the light material which they are built, 
makes their cost considerably less than the pile systems described 
above. 

The adjustability the system one its most favorable char- 
acteristics. What aimed beach which will remain 
stable under the varying summer and winter currents; and, while this 
angle repose may approximated beforehand, probably cannot 
determined accurately for any particular shore, yet actual ob- 
servation each case, the boards are placed between the upright 
posts, one can determine when this angle repose reached, and the 
adding further plank can discontinued. The short length 
time that each plank exposed the action the Teredo before 
being buried sand would probably not sufficient damage 
materially, that the frequent repairs which are necessary with the 
pile-groyne would not required. 

closing, the writer desires thank the author for the presenta- 
tion paper subject which has received little attention from 
the engineering profession, and hopes that full discussion will bring 
light many facts interest all those who have had deal with 
the problem that presents itself when man endeavors interfere with 
that enormous power, the sea. 


THomson, Assoc. Am. E.—About six months 
ago the speaker, being local charge some work the Atlantic 
Coast, was enabled make some rather crude experiments illustrative 
the value this form foreshore improvement. 

was necessary construct dam check the encroachment 
the sea across narrow neck land dividing the mainland from the 
ocean. The dam was 440 ft. long, and, front and normal it, 
wings (or groynes) were thrown out, ft. from the face 
the dam, about mean high-water line, and extending seaward 100 
ft. about the line mean low water. was intended originally 
that these wings should extended right the face the dam, 
but, following discussion the Case groyne system with the prin- 
cipal engineer, was decided that space should left between the 
dam and the shore end the wings, thus allowing the waves and 
currents pass freely around both ends. construction, believing 
the main feature the gradual building ofa series small 
obstructions, place the usual method of.opposing large obstruc- 
tion the formidable action winds, wavesand currents, 
made effort carry out the theoretical details the Case system 
elliptical form, etc. 

Five wings were constructed, 110 apart, extending, above 
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mentioned, from about mean high mean low water. They were built Mr. Thomson. 


8-in. yellow pine planks, dropped edge and lightly nailed 
between posts set receive them. soon the sand reached the 
level the top plank, another was placed above it, and on. 
The third tier planks was recently set place, and the sand 
within ins. its top. 

some the wings, the speaker noticed the tendency the 
saw-tooth condition mentioned the auther, but observed that 
this seemed dependent the prevailing direction the wind. 
wind from the opposite direction would correct this condition 
short time, and present there greater difference elevation 
either side than ins. 

The wings, being built the shore the entrance the harbor, 
were subjected tidal currents, the ebb and flood being approxi- 
mately equal velocity. Some the posts supporting the planking 
were square timbers set about ins. apart and driven depth 
ft. with pile-driver. The speaker found more rapid, well 
more economical, method constructing them two 8-in. planks, 
set ins. apart and kept this position nailing short cross-bars, 
grillage form, the lower end. This end was sunk ft. the 
sand, and, when the holes were filled and carefully tamped, the posts 
were found firm those driven the pile-driver. Two men 
were able construct and set place one post two hours, the 
average cost for all labor and material being per post. 

While this experiment has not taken into consideration many the 
conditions set forth the Case system groynes, the results, 
the present time, have been entirely satisfactory, and the speaker 
the opinion that this inexpensive form shore protection will 
great value the protection and building exposed shore lines 
where the prohibitive cost masonry and stone construction has pre- 
vented necessary improvements. 


the writer has been observing the effect the use groynes along 
the coast New Jersey. that locality they are always called jet- 
ties. well known, the ocean shoals very gradually, that 
pound-nets are set nearly mile from shore, and the large waves 
violent storm break about 1000 ft. out. With the ocean compara- 
tively quiet, the sand heaped along the immediate front; but the 
travel the waves caused northeast southeast storm cuts 
down the sand and makes very long flat slope with descent only 
ft. per 100 ft. 

Before the regimen the shore was disturbed piers, bulkheads 
groynes, this cutting and filling nearly balanced, that the bluffs 
retreated but slowly. The building various obstructions, jetties, 
etc., seems have caused the waves and currents, and 
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Those who visited the steamer New York, when stranded Long 
Branch, saw marked example this. 

The same true Avon, where, within few years, the bluff has 
been cut back least ft., and the cut now imperils the ocean drive- 
way. 

All sorts and styles protection have been adopted. The earlier 
attempts, Long Branch and vicinity, were bulkheads. These have 
failed invariably. wave can but the power its 
sweep against vertical face tremendous. 

always found that eventually slope will assumed 
the sand, such that wave will run up, lose its inertia friction and 
the lifting the wave, and come rest, returning with diminished 
velocity and less capacity for mischief. 

dyke fine, loamy sand, built out into the James River for the 
first Newport News dry-dock, was first cut away rapidly the 
waves, which had sweep miles; but, after reaching slope 
and greater, from high water down, the cutting ceased entirely. 


The scheme protection now mostly used the Jersey Coast 


that groynes; but, whole, they are not constructed scientifi- 
cally. One error, causing the expenditure considerable sum 
Ocean Grove, and repeated again Avon last summer, the neglect 
tie secure properly the land end the bluff. Although the 
writer called attention the matter Avon, change was made, 
and to-day there cut landward some ft. beyond the groyne 
and around its inner end. 

Another fault making the groyne too high, This 
results piling sand one side (the side from which the 
wind may come), and cutting the lee side the water pouring 
over the groyne. This upholds the claims made Mr. Allanson- 
Winn’s paper. 

third fault insufficient length seaward. evident that the 
length should such that the top the groynes should about 
low water, and the slope about the same the flattest slope assumed 
naturally the sand when acted upon the waves. 

course, the inner end, this slope must increased, hence 
the whole discussion leads the form adopted the paper. 

When reasonable methods are pursued the result may seen 
various points along this coast; the groynes, great extent, will 
buried the sand, and the bluff the inner end fully protected. 
length about 150 180 ft. seems desirable this locality, 
where the tidal rise nearly ft. 

distance apart, the practice seems vary. Manifestly, 
must such that travel the waves along the bluff will pos- 
sible. This would probably vary somewhat with the direction taken 
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the prevailing winds. The distance adopted the Jersey Coast, Mr. Colling- 
many cases, seems too same the length the 
groynes would doubt safe. 

Considerable sums have been wasted the unscientific treatment 
heretofore prevailing; and, undoubtedly, the field one where good 
engineering would pay. 
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THE MAINTENANCE ASPHALT STREETS. 


Discussion.* 


expert asphalt pavement, but has had considerable experience 
the maintenance such pavements beside street-railway tracks. 
New York City, for several years past, has been the practice use 
what known the rail, having inside flange, about 
ins. wide, the same height the head, and lay asphalt 
against both sides this rail. Where the perfectly rigid, pave- 
ment this character will last fairly well streets with little traffic; 
but, where the traffic heavy, there inclination for truckmen 
follow the rail, and, dropping off from time time, wear ruts 
beside it. 

track which not perfectly rigid almost impossible 
maintain asphalt pavement next the rail safe condition, and where 
this has been attempted has been found very expensive 
maintain even passable condition. one the street-railway 
lines charge the speaker the cost the maintenance asphalt 
between the rails only has been 500 per year per mile single track, 
about cents per square yard. Toothing stones have been laid 
next the rail, and cast-iron strip has been used with considerable 
success for this purpose, with the idea allowing the rail vibrate 
against either the toothing stone the iron strip without injuring the 
asphalt the foundation upon which laid. 
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Much the difficulty the maintenance asphalt streets Mr. Reed. 
comes from the frequent tearing the street for repairs sub- 
structures. There doubt that asphalt pavement can laid 
last many years with very little repair, proper foundation put 
and that foundation not disturbed. This especially notice- 
able Fifth Avenue New York City, but, even there, where excava- 
tions have been made, bad settlements the pavement have occurred 
shortly after has been restored. 

One point the matter maintenance the author has not touched. 
company laying asphalt under guaranty practically has control 
the street during the existence the guaranty, and would able 
interfere more less with any improvements, even though they might 
desired the city authorities. Such company able demand 
almost any price, from any corporation that makes such improvements, 
for the privilege tearing and restoring the pavement, such im- 
provements change the surface the street any manner. one 
instance, New York City, where the pavement had been laid under 
five-year guaranty, there was the street single street-railway 
track, constructed and operated for horse-cars. was considered 
desirable, not only the street-railway company, but the city 
authorities, change the location the existing track and put two 
tracks, making them according the standard slotted construction 
New York City, instead the original horse-car construction. The 
asphalt company held that the laying the second track and the 
change the style construction invalidated their guaranty con- 
tract, and the railway company was obliged pay, and, rather than 
have litigation, did pay, considerable sum the asphalt company 
for the privilege complying with the desires the city 

the speaker’s opinion, the exorbitant prices bid the past for 
the laying and maintaining asphalt, with the privilege charging 
any corporation that may obliged disturb the pavement the con- 
tract price for its restoration, are unjust. Quite recently, was neces- 
sary make repairs street-railway track street where pave- 
ment had been laid, under fifteen-year guaranty, $4.86 per square 
yard. The guaranty would expire 1908. The asphalt company, 
according contract with the city, had the right charge the full 
contract price for the restoration this asphalt; whereas, under the 
present prices, the work could done for less than per square yard. 

With regard laying and maintaining asphalt beside the rail; 
the year 1900, surface track was laid 34th Street, New York City, 
with girder-rail supported heavy concrete beam. This 
rail was perfectly rigid, there being vibration, even though very 
heavy cars were operated over it. Special care was taken the laying 
the asphalt, yet was not more than six eight months before 
ruts appeared beside the rail, and was necessary make repairs. 
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Asphalt wears out rapidly any point where adjoins harder 
material, for instance, the manholes sewers, water-gate 
boxes, owing the pounding vehicles dropping from the hard 
the softer surface. 

his privilege closing this discussion and replying criticism 
made participating members, while disclaiming any intention 
being captious hypercritical, the writer somewhat uncertain his 
position and account the considerable amount irrele- 
vant matter interjected participants. Thus, one these gentlemen 
objects laying asphalt strips upon old block pavement for the use 
bicyclists; another seeks information the cause the rolling 
and cracking asphalt pavements; while, the two members who 
attempt discuss the paper seriously, the remarks one, not 
entirely irrelevant, are, least, full generalities, as, for instance, 
the necessity the bond intended secure the main- 
tenance clause such contract; the possible increase price due 
the subsequent care the pavement but concealed the original 
proposal; reiteration the principle (stated the writer) the 
shadowy and narrow division line between maintenance and guaranty 
clauses; recitation the well-established fact that, preserve the 
integrity contract for maintenance, due care must taken the 
city that acts omission not release the principal 
relieve the surety; followed the experience New 
York City having pay exorbitant charge for repair work which, 
although included, was overlooked the consideration the original 
contract; and finally, original proposition, suggesting that the 
contractor allowed follow his own judgment mixtures and 
measures expected hold him specific and definite results. 

This general treatment the subject, while interesting, brings out 
out only one two new points, and these the writer desires 
reply briefly. According Mr. Whinery: 


There one important feature these long-time guaranties that 
seems not have been brought before, considered by, the Courts 
all; that is, that nearly every city the terms contracts for paving, 
including the guaranty requirements, are general, and are made 
apply all streets alike. allowance made with respect dif- 
ferent streets for different conditions use,” etc. 


While admitted that the character the traffic upon the streets 
possibly included under such maintenance clause variable, the 
conditions are possibly not more eccentric than those surrounding the 
same streets, let the same time, and under the same specifications 
for constructive work, and upon which the unit price bid the same, 
both cases, being entirely possible for the contractor balance 
his estimate cost reach fair average price both for con- 
struction for maintenance. 
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Again, Mr. Whinery declares that: 


the early history asphalt pavement, when its merits were 
questioned and distrusted, when the properties the material used 
were not well understood and the methods constructing were not 
familiar engineers, cannot doubted that the requirement 
some guaranty results was not only justified, but was required 
ordinary business prudence. But that time has now passed,” etc. 


While fact beyond contention that certain well-known 
brands asphalt are thoroughly understood and may fully relied 
upon under given conditions, discriminate their favor pro- 
duces limited competition, avoid which and yet safeguard 
municipal authorities, proposed the writer rely more fully 
upon the guaranty the contractor for successful and permanent work. 

The writer can hardly believe that even experienced engineer 
Mr. Whinery conceded would willing rely entirely 
upon the determination himself and his chemist the particular 
merits untried asphaltic material, such the bituminous rock 
liquid product California, Texas Utah. contends that such 
unknown material should barred, has long been the habit 
many our larger cities, there little encouragement offered hon- 
est competition against the larger companies, and would endorse 
and perpetuate monopoly, collusion and the whole train ills due 
restricted competition and class legislation. 

Furthermore, notwithstanding Mr. Whinery’s assertion, that Our 
cities can safely rely upon their engineers prepare adequate specifi- 
cations, and enforce them secure work the highest 
standard excellence,” the tendency distinctly toward contracts 
with a.longer maintenance clause, and where, formerly, 
five years was considered sufficient term guaranty, ten years now 
more common, and fifteen years not unusual requirement this 
country, while the standard term for maintenance German cities 
nineteen years! 

Mr. Nelson Lewis, his consideration the subject, calls into 
question the fairness taking the recorded cost maintenance for 
the asphalt pavements the City Washington representative 
and basis cost, but without pausing justify the correct- 
ness and fairness the reference figures, the writer’s contention for 
the principle system fixing stipulated sum the maximum 
price for the maintenance the pavement, not paid bonus, 
but only earned; and contends that such arrangement furnishes 
fair working hypothesis, although admitting that the contractor will 
have make the actual cost such maintenance. 
there ever any certainty the bid contractor for the execution 
contract? Then, why should less legitimate for the con- 
tractor guess” the cost maintaining any piece work than 
for him guess its first cost? 


Mr. Hazle- 
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Referring Mr. Lewis’ recommendation that: 

After the expiration the original contract covering not more 
than five subsequent contracts for from oneto five years made 
for the pavements, which contracts should provide that 
the contractor paid for the material actually used, and which 
would placed where directed.” 

The advantage this method securing necessary material 


for repairs would be, suggested Mr. Lewis, the element saving 


under such contract, the repairs streets, which, from their age 
traffic, have been reduced thickness. This method arriving 
equitable measurement the value the required materials for 
repair novel and undoubtedly possesses good points, but the annual 
wear and tear the street surface, and its consequent loss thickness 
under traffic may discounted the contractor and equated for 
the original proposal for construction. 
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MEMOIRS DECEASED MEMBERS. 


will reproduced the Volumes Transactions. Any informa- 
tion which will amplify the records printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


LORENZO RUSSELL CLAPP, Am. Soe. E.* 
Diep 1902. 


Lorenzo Russell Clapp was born Quincy, Massachusetts, 
April 25th, 1843. was descended from Thomas Clapp, who settled 
Scituate 1640, and his maternal side, was great-grandson 
Captain Jonathan Clark. 

1850 Mr. family moved from Quincy Dorchester. 
was graduated from the Dorchester High School 1860, and 1861 
enlisted the United States Navy, where served until the close 
the Civil War. studied civil engineering under General Minot, 
later Chief Engineer the City Boston. the same time served 
three-years’ apprenticeship the office the late Thomas Doane, 
Am. Soc. His first experience the field was with the Old 
Colony and Cape Cod Railway. 

1869 came Brooklyn, New York, and received the appoint- 
ment Assistant Engineer the Department Public Works. 
served this department under the following Chief Engineers: The 
late Moses Lane, Am. E.; the late Julius Adams, Past- 
President, Am. Soc. E., and Robert Van Buren, Am. 
was Resident Engineer charge building the Hempstead Storage 
Reservoir; also had charge several important improvements 


Brooklyn water-shed. 


1882 was placed charge the Brooklyn Relief Sewer 
system, and was Constructing Engineer for the great tunnel sewers 
North Second Street and Greene Avenue, that city. 

Besides work for the City Brooklyn, Mr. Clapp was associated 
for several years with the late Austin Corbin, the Long Island Im- 
provement Company’s Fort Pond Bay surveys, Manhattan Beach im- 
provements, etc. 

Mr. Clapp was considered expert tunneling and sewer construc- 
tion; engineer construction was well known those his 
profession, and won the respect and confidence all who were 
associated with him. 

1894, after Mr. Van Buren left the Brooklyn Department 
Public Works, also resigned and entered the contracting business. 


Memoir prepared Robert Van Buren, Am. 
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This work, however, was uncongenial him, and worry over several 
bad contracts, doubtless, had much with his breaking down and 
sudden death. 

Since 1870 Mr. Clapp’s home has been Hempstead, Long Island. 
While resident there, charge the Storage Reservoir, married, 
1874, Miss Suzannah Smith, Foster’s Meadow. His wife and 
one son survive him. 

Mr. Clapp was devoted his profession, and found, its demand 
for accuracy and truth, atmosphere well suited the conscientious- 
ness and clear, cool judgment that was his natural heritage. be- 
came Member the American Society Civil Engineers 
February 1888. 


ARTHUR STANLEY HOBBY, Am. Soe. E.* 


Diep May 1902. 


Arthur Stanley Hobby was born Manchester, England, March 
15th, 1836, being the eldest three sons Benjamin Hobby, manu- 
facturer wooden silk-working machinery. was educated St. 
Saviours School, Manchester, and was articled pupil 
that school the result competitive examinations, according 
the methods vogue that time. Upon finishing his term 1854, 
entered the employ large shipping firm, Company, 
Manchester, where remained for three years. Not finding com- 
mercial business congenial, articled himself 1857 for term 
seven years Mr. John Shaw, Civil and Mining Engineer, Derby, 
England, who, addition large general practice, was engineer 
large coal-mining interests that district. Due his sound judg- 
ment engineering matters, Mr. Hobby soon became important 
assistant his employer, and was entrusted with many problems 
importance. 1864 was engaged Mr. Arkwright make 
surveys extensive estate Herefordshire, upon the completion 
which established private practice Kingston, where also 
built and operated his own account steam brickyard, using the 
patent Hoffman kilns. believed that this was quite departure 
from the regular methods brick manufacture that time, but was 
quite successful. While Mr. Hobby married Miss Maria 
Elizabeth Bishop. 
1871, due the failing health his wife, moved Virginia 
and tried farming, but soon drifted into his professional work again, 
holding positions various projects Virginia and Kentucky, among 
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them being the Chesapeake and Ohio Railroad, the proposed Big Sandy 
Railroad, and various surveys coal properties Kentucky and 
Ohio. 

1876 settled Cincinnati, Ohio, and became City Sewerage 
Engineer, under Latham Anderson, Am. E., City Engineer, 
both having been elected office the great reform wave which 
swept the city that year. Until that time Cincinnati had been 
drained very imperfect system sewers, and Mr. 
Hobby introduced what now known the system, but 
was then known throughout that locality the system. 
will thus seen that Mr. Hobby was one the original workers 
along that line, and Cincinnati was one the first cities the coun- 
try adopt that system, notwithstanding the fact that the public 
offered great opposition and ridiculed the system severely. The idea 
that city the size Cincinnati could drained small pipe 
sewers was preposterous! He, however, had the courage his con- 
victions, and his arguments were sound that won the day, and 
his plans were adopted. During the four years that remained 
office great deal was done put the city proper sanitary basis, 
and the plans and regulations prepared him are still followed, with 
but little any variation. 

About the year 1880 another political turnover put both Colonel 
Anderson and Mr. Hobby out office, and the firm Anderson and 
Hobby was formed, which enjoyed very large practice. 

1885, the early part 1886, owing the failing health Mr. 
Anderson, the firm was dissolved, and Mr. Hobby continued the busi- 
ness his own name. Among the most notable Mr. Hobby’s works 
during that period were the design and construction the plant and 
town Ivorydale, for the Proctor and Gamble Company, the design 
and construction the plant and town Addyston for the Addyston 
Pipe and Steel Company, these plants the time being the largest 
their kind the United States. also introduced his sewer system 
into number towns and villages Southwestern Ohio. His advice 
sanitary matters was sought many towns throughout the Central 
West. was for many years Engineer the Villages Clifton and 
Avondale, Ohio, now part Cincinnati, and throughout that section 
the country many important works stand monuments hissound 
judgment and skill. 

1882, Woodsdale, small town near Hamilton, Ohio, con- 
structed wooden dam across the Big Miami River, where the banks 
and bed the stream were composed shifting sands, and where three 
dams had already failed. The purpose the dam was maintain 
valuable water-power right. The dam was built during the winter, 
under great difficulties, and was inundated heavy freshet when 
about half built, but still there. 
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1898 gave his practice Cincinnati, and went for short 
time Philadelphia and then Southern California. died Los 
Angeles May 28th, 1902, after stroke paralysis followed 
lingering attack typhoid fever, and leaves widow, three daughters 
and son. 

Mr. Hobby was elected Member the American Society Civil 
Engineers June 6th, 1894. 


GEORGE WASHINGTON HOWELL,* Am. 


1901. 


George Washington Howell was born the Howell Homestead, 
Littleton, Morris County, New Jersey, December 21st, 1835, his 
father being the Honorable Edward Howell, and his mother Mary Lee, 
both descendants old colonial families. When lad sixteen, 
young Howell accepted the position teacher small country 
school near his home, and four years later entered the New Jersey 
State Normal School, where, after being graduated, remained 
instructor mathematics and languages for several years. Finding 
that his talents lay the engineering line, however, severed his 
connection with the Normal School, and studied civil engineering. 

For some time was associated with the late Professor George 
Cook, State Geologist New Jersey, preparing the topographical 
maps and geological reports the State, and may interesting 
know that prepared and made the first four sheets the New 
Jersey State Topographical Survey. 

Mr. Howell was one time Constructing the New 
Jersey West Line Railroad, and the Western New York and Penn- 
sylvania Railroad, being also connected with the Delaware, Lacka- 
wanna and Western Railroad the Hoboken Terminal, the Boonton 
Branch and the Binghamton Extension. 

Mr. Howell was Engineer for the Morris Aqueduct for Morristown, 
New Jersey, and designed many the reservoirs. was also Engi- 
neer for the State Hospital Morris Plains, for which designed 
the water-works and sewage disposal systems, well the landscape 
work. was for Morris County and Morristown, New 
Jersey, for many years. 

later years made special study drainage, water 
and was appointed member the original Commission for the 
Drainage Flow Lands along the Passaic River, serving Secretary 
and Engineer until his death. 1879, conjunction with James 
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the New Jersey State Sanitary Association. 
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Croes, Soc. E., Mr. Howell made exhaustive report 
investigation the possible source water supply for Newark, 
New Jersey, and this investigation brought him into many the water 
suits recent years. was also connected with the East Jersey 
Water Company investigations for water supply and installing the 
water-works Montclair, New Jersey. 

addition his engineering work, which, later years, was 
principally expert and consulting engineer water-works, sewage 
disposal, bridges, Mr. Howell was connected with many organi- 
was member 
the State Board Education, the New Jersey State Sanitary 
Association, the Board Directors the Morristown Memorial 
Hospital, for which was also Secretary, the Washington Asso- 
ciation New Jersey, and the Sons the American Revolution. 

busy life, however, Mr. Howell still found time for his 
church work, and was President the Board Trustees and Deacon 
for life the Morristown Baptist Church. was also Recording 
Secretary the Morris County Sabbath School Association and Secre- 
tary the North Jersey Baptist Association. served also 
Treasurer the Young Christian Association. 

From early manhood Mr. Howell had keen love for reading, and 
spent much time his library, where also wrote many contribu- 
tions the press, especially upon historical matters, was well 
versed State and local genealogical matters historical interest. 

Truly revered and loved Mr. Howell was all his many asso- 
ciates the boards and the associations which was member, 
yet remained for those who knew him his private life value 
him his true and sterling was married December 
1862, Rachel Cornish, Gillette, New Jersey, and had five 
children, all whom survive him. 

Throughout his entire life Mr. Howell was the model Christian 
gentleman, thorough and conscientious his work, honorable 
business dealings, and singularly courteous and winning his manners 
toward all with whom came contact. 


Howell was elected Member the American Society Civil 
Engineers May 2d, 1888. 
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ARTHUR TOWNE THOMAS, Am. E.* 


1900. 


Arthur Towne Thomas was born the Town Stowe, Vermont, 
August 30th, 1862. His parents were Abijah Towne and Clarissa 
Slayton Thomas, and was the youngest five children, whom 
three were boys. His education was obtained the district school, 
with one year the high school his native town. left school 
the age 17, and went Minnesota 1880 begin work Chainman 
railroad surveys. March, 1881, was Transitman the St. 
Paul, Minneapolis and Manitoba Railway, with which road remained 
until January, 1883, being engaged surveys and Assistant Engi- 
neer charge construction. 

From February, 1884, until March, 1888, was connected with the 
Minnesota and Northwestern Railway (now the Chicago and Great 
Western). Beginning Transitman, was advanced the position 
Division Engineer, having charge the construction numerous 
high trestles and iron bridges. From March, 1888, March, 1889, 
was charge railway terminals and dock works Superior, Wis- 
consin. was then appointed first City Engineer Superior, which 
office held until March, 1900, with the exception four years, dur- 
ing which was engaged Chief Engineer the Superior Water, 
Light and Power Company and the West Duluth Light and Water 
Company, designing and constructing water-works, gas and electric 
light stations. Part this time was also devoted the study min- 
ing engineering and its application exploration work the iron and 
gold fields Northern Minnesota and Ontario. 

October, 1900, while was Superintendent the Chippewa 
Copper Mine, Brule, Wisconsin, went out prospecting, and, not 
returning when expected, search was made and his body found the 
woods. Upon investigation, was found that had been shot, the 
bullet piercing the jugular vein and spinal cord. means the 
peculiar bullet, deer hunter was discovered who acknowledged that 
had shot Mr. Thomas accidentally and then abandoned the body 
heartlessly. 

The conscientious attention which Mr. Thomas gave his work, and 
his faithful performance it, together with his earnest desire 
accomplish the best results for those whose interests were intrusted 
him, gained the respect and friendship all who knew him. 

Mr. Thomas was elected Member the American Society Civil 
Engineers June 6th, 1894. 
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KENNETH OAKE PLUMMER REINHOLDT, Assoc. Am. Soe. 


1902. 


Kenneth Oake Plummer Reinholdt was born New Castle, Penn- 
sylvania, September 27th, 1866, and was the only son the late Dr. 
Reinholdt, that city. His earlier education was received 
the public schools New Castle. Later, attended Allegheny Col- 
lege, Meadville, Pennsylvania, and from there went Rensse- 
laer Polytechnic Institute, Troy, New York, from which was 
graduated June, 1890. 

the following year was employed the laboratory the steel 
plant the Phenix Iron Company Pheenixville, Pennsylvania. 
December, 1891, accepted the position Inspector lumber and 
piles with the Engineer Construction the Central Railroad New 
Jersey, and March, 1892, was given charge the construction 
the terminal pier the Navesink Railroad, Atlantic Highlands, 
where located and completed the station buildings for the main 
dock and, also, all necessary sheds, platforms, trestles, etc. 

continued the employ the Central Railroad New Jersey, 
assistant the Engineer Construction, until September, 1895. 
During that time made surveys and plans, and had charge the 
elimination grade crossings Elizabeth, Cranford and Bayonne. 
also located bridges Freehold and Lorillard, New Jersey. 

September, 1895, opened office New Castle, Pennsylva- 
nia, for private engineering practice, doing general city and country 
work. designed number large buildings, and was recognized 
ability artist, and had fine collection drawings. 

June, 1896, accepted position Pittsburg, Pennsylvania, 
draftsman with the Butler and Pittsburg and, later, was 
made Assistant Engineer the Bessemer and Lake Erie Railroad, 
position which held the time his death. 

During the summer 1901, while Greenville, Pennsylvania, 
superintending the building new branch the railroad, con- 
tracted severe cold, which developed into tuberculosis. His health 
failed rapidly, and the early winter and his wife left for Phenix, 
Arizona, hope that change climate would restore his health. 
was too late, however, overcome the disease which was under- 


mining his constitution, and his strength waned day day until the 
end. 


Mr. Reinholdt was characterized great faithfulness all details 


his duties, and was devoted his profession. There was every 


indication brilliant career for him, and his sudden death caused 
poignant sorrow his many friends. was young man upright 
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character, and possessed manner kind that was always sur- 
rounded admiring friends. June, 1900, Mr. Rein- 
holdt was married Miss Belle Paine, Youngstown, Ohio, and she 
and infant daughter survive mourn their irreparable loss. 

Mr. Reinholdt was elected Junior the American Society 
Civil Engineers February 6th, 1894, and Associate Member 
October 1896. 
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MINUTES MEETINGS. 


THE SOCIETY. 


December 3d, 1902.—The meeting was called order 8.45 m., 
Vice-President Haines the chair; Chas. Warren Hunt, Secretary; 
and present, also, members and guests. 

The minutes the meetings November 5th and 19th, 1902, were 
approved printed Proceedings for November, 1902. 

paper, entitled Virtual Grades for Freight Trains,” 
Dennis, Am. Soc. E., was presented the Secretary, who also 
read communication the subject from Randolph, Am. Soc. 
The paper was discussed orally Messrs. Maximoff, 
Hebblethwaite and the author. 
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Ballots for membership were canvassed, and the following candi- 
dates were elected: 


Wurtz Boston, Mass. 

Kansas City, Mo. 

New York City. 
Martin Gerry, Jr., Helena, Mont. 


MEMBERS. 


FREDERICK AURYANSEN, Brooklyn, 
Bacon, Salt Lake City, Utah. 
CHARLES Epwin Tuscaloosa, Ala. 
Frank Davenport, Okla. 
Frank Pittsburg, Pa. 
Hazen, Baltimore, Md. 
Hirst, Pencoyd, Pa. 

Lewis, New York City. 
ALEXANDER Ross, Shanghai, China. 
Dana New York City. 


The Secretary announced the election the following candidates 
the Board Direction, December 2d, 1902: 


ASSOCIATE. 


Bent, Overbrook, Pa. 


JUNIORS. 


Francis Joplin, Mo. 

New York City. 
Jackson, Ann Arbor, Mich. 
Francis New York City. 
Royat MANSFIELD, Pittsburg, Pa. 

New York City. 
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The Secretary announced the death the following members: 


Way, elected Member June 7th, 1894; died April, 
1901. 

elected Member July 5th, 1876; died 
June 14th, 1902. 

elected Member April 2d, 1873; died Novem- 
ber 24th, 1902. 

Henry elected Member January Tth, 1880; died Decem- 
ber Ist, 1902. 


The Secretary announced that the Annual Convention 1903 
would held Asheville, C., during the week beginning June 
8th, 1903. 


Adjourned. 


December 17th, meeting was called order 8.45 
Emil Kuichling, Director, Am. Soc. E., the chair; Chas. Warren 
Hunt, Secretary; and present, also, 107 members and visitors. 

informal discussion, The Sanitary Disposal Municipal 
Refuse,” was opened Rudolph Hering, Am. Soc. The 
subject was discussed Messrs. John McG. Woodbury, 
Parsons and Morse, and illustrated with lantern slides. 

The further discussion the subject was postponed until the 
meeting January 7th, 1903. 

The Secretary announced that had received written communi- 
cations the subject from Messrs. Charles Haswell and Elmer 
Firth, but that owing the postponement the discussion, they 
would presented the next meeting. 

The Secretary announced the death Charles Edward Henry 


Campbell, elected Member October 3d, 1883; died December 6th, 
1902. 


Adjourned. 
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THE BOARD DIRECTION. 
(Abstract. 


December 2d, 1902.—Vice-President Haines the chair; Chas. 
Warren Hunt, Secretary; and present, also, Messrs. Briggs, Croes, 
Knap, Kuichling, Osborn, Pegram, Schneider, Seaman and Swain. 

Four members were named Members the Board Award 
the John Fritz Medal.* 

Upon the recommendation Special Committee appointed for 
the purpose, was decided that the next Annual Convention the 
Society held Asheville, C., during the week beginning June 
8th, 1903. 

Committee Arrangements for the Annual Meeting was ap- 
pointed. 

Applications for membership were considered, and other routine 
business transacted. 

One candidate for Associate and eight for Junior were 

Adjourned. 


*See page 346. 
+See page 342. 
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ANNOUNCEMENTS. 


every day, except Sundays, Fourth July, Thanksgiving Day and 
Christmas Day. 


MEETINGS. 


Wednesday, January 7th, regular business 
meeting will held. Ballots for membership will canvassed, and 
the discussion the topic Sanitary Disposal Municipal 
Refuse,” which took place the meeting December 17th, 1902, 
will continued. 


ANNUAL MEETING. 


The Fiftieth Annual Meeting will held the Society House, 
January and 22d, 1903. The Business Meeting will called 
order o’clock Wednesday morning. The annual reports will 
presented, officers for the ensuing year elected, members the 
Nominating Committee appointed, proposed amendment the Con- 
stitution considered, and other business transacted. 

Arrangements for the excursions and entertainments have been 
placed the hands the following committee, and will announced 


later: 
ALFRED CRAVEN, 


WARREN 


ANNUAL CONVENTION 1903. 


The Thirty-fifth Annual Convention the Society will held 
Asheville, C., during the week beginning June 8th, 1903. 


NOMINATING COMMITTEE. 


The Constitution provides that, the Annual Meeting each 
year, seven Corporate Members, not officers the Society, one from 
each the geographical districts into which the Society divided 
for this purpose, shall appointed the meeting serve for two 
years. 

The usual blank request for suggestions representatives 
each district, for presentation the meeting, has been mailed 
Oorporate Members. 
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LOUISIANA PURCHASE EXPOSITION. 


The Board Direction, its meeting November 4th, 1902, 
authorized the appointment committee take the question 
exhibit, the name the Society, the World’s Fair, St. Louis, 
1904; and also take such action may deemed necessary in- 
teresting members the Society general engineering exhibit. 

The committee appointed for this purpose follows: 


JOHN 

Enpicort, 
CARTER, 
WILLIAM JACKSON, 


THE JOHN FRITZ MEDAL. 


The Board Direction, accordance with the terms Clause 
the following rules for the award this medal, has named the follow- 
ing members the Society members the Board Award: 

serve one year, James Croes. 
years, Robert Moore. 


ORIGIN AND RULES FOR THE AWARD THE JOHN MEDAL. 


(1) The John Fritz Medal was established the professional 
associates and friends John Fritz, Bethlehem, Pa., 
August 21st, 1902, his eightieth birthday, perpetuate the memory 
his achievements industrial progress. 

(2) The medal shall awarded for notable scientific industrial 
achievement. There shall restriction aecount nationality 
sex. 

(3) The medal shall gold (of.......... ounces weight and 
fineness), and shall accompanied engraved certificate, 
which shall recite the origin the medal, and the specific achieve- 
ment for which the made. Such certificate shall signed 
the Chairman and the Secretary the Board Award. 

(4) The medal may awarded annually, but not oftener. 

(5) award the medal shall made any one whose eligi- 
bility the distinction has not been under consideration the Board 
Award for least one year. 
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(6) Awards shall made Board sixteen, appointed 
chosen, equal numbers, from the membership the four National 
Societies: The American Society Civil Engineers, The American 
Institute Mining Engineers, The American Society Mechanical 
Engineers, and the American Institute Electrical Engineers. The 
governing bodies each these societies shall requested 
appoint from its membership one representative who shall hold office 
for one year, one for two years, one for three years, and one for four 
years; and each succeeding year appoint one member serve for 
four years. 

(7) case failure any the National Societies make the 
original appointments requested, the selection representatives 
from its membership shall made those appointed from the other 
societies, and should any future vacancy occur reason the failure 
any the said societies act, otherwise, such vacancy shall 
filled the Board Award, from the membership the Society 

(8) Should one more the four National Societies out 
existence, its representation the Board shall cease and terminate, 
and future awards shall made the representatives the remain- 
ing societies. 

(9) The vote the Board Award shall letter-ballot, 
which shall canvassed not less than thirty days subsequent its 


issue, and the affirmative votes least three-fourths the Board 
shall necessary for award. 
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ACCESSIONS THE LIBRARY. 
From November 12th December 9th, 1902. 


DONATIONS.* 
THE SCIENCE MECHANICS. 


Critical and Historical Account its Development. Dr. 
Ernst Mach. Translated from the German Thomas McCormack. 
Second Revised and Enlarged Edition. Cloth, 605 
pp., illus. Chicago, The Open Court Publishing Company, 1902. 
$2.00. 


The preface states that the present volume not treatise upon the application 
the principles mechanics. Its aim clear ideas, expose the real significance 
the matter, and get rid metaphysical obscurities. The little mathematics contains 
merely secondary this purpose. The text the present edition, which contains 
the extensive additions made the author the latest German editions, has been 
thoroughly revised the translator. All errors, either substance typography, 
far they have come the translator’s notice, have been removed, and many cases 
the phraseology has been altered. The author’s additions have been relegated the 
first, because the numerous references other works the pages the first 
edition thus hold good for the present edition also, and secondly, because with few ex- 
ceptions the additions are either supplementary character, answer criticisms. 
The Contents are: The Development the Principles Statics; The Development 
the Principles Dynamics; The Extended Application the Principles Mechanics 
and the Deductive Development the Science; The Formal Development Mechanics; 
The Relation Mechanics other Departments Knowledge. ere index 
twelve pages. 


FOWLER’S MECHANICAL ENGINEER’S POCKET-BOOK FOR 1903. 


Edited William Fowler, Inst. E., Mech. E., 
Iron and Steel Inst. Leather, ins., 441 pp., illus. Scientific 
Publishing Co., Manchester. shillings pence. 


The preface states that the present edition extensive additions and emendations 
have been made, with view keep fully abreast with the times. Numerous new 
tables, calculated help the engineer his daily work, have been included, while sub- 
stantial additions have been made the section steam boilers and engines, embody- 
ing the latest information available respecting recent developments connection with 
superheating, oil-burning, water-tube boilers, etc. The gas engine section has also 
been thoroughly revised, and much original matter, with many tables, here published 
for the first time. With field wide mechanical engineering, with its continual 
discoveries and ever-growing rience, any reference book this kind must, 
necessity, incomplete some directions. The difficulty make selection which 
will meet the daily requirements the average engineer without being inconvenient 
unwieldy. This the the author has view, and trusts, some meas- 
ure, has succeeded fulfilling. There index fifty-five pages. 


GENERAL SPECIFICATIONS FOR FOUNDATIONS AND SUPERSTRUCTURES 


Highway and Electric Railway Bridges. Theodore Cooper. 
Paper, pp., plates. The Engineering News Pub- 
lishing Company, New York, 1902. $1.00. (Donated the Author.) 


The author states the preface that has herewith endeavored illustrate the 
more common forms superstructures and foundations suitable for highway bridges, 
and gives the required proportions for all ordinary cases, with instructions and specifi- 
cations for their construction. The author excludes from consideration difficult foun- 
dations deep water, those requiring pneumatic other special appliances, 
works such expense would demand especial study the conditions determine 
the best most economical solution; also city bridges and long-span bridges, where 
higher and more elaborate class substructure may demanded and justified. 


THE COAL AND METAL MINERS’ POCKET-BOOK 


Principles, Rules, Formulas, and Tables. Specially Compiled 
and Prepared forthe Convenient Use Mine Officials, Mining Engineers, 


Unless otherwise specified, books this list have been donated the Library 
the Publisher. 
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and Students Preparing Themselves for Certificates Competency 
Mine Inspectors Mine Foremen. Seventh Edition: Revised and 
Enlarged, with Original Matter. Leather, ins., 637 pp., 
illus. Scranton, Pa., International Textbook Company, 1902. $3.00. 
(Donated Mines and Minerals.) 


The preface states that the speedy exhaustion the sixth edition has made this, 


present edition necessary. few typographicalerrors the previous edition have 
been corrected, all have been carefully revised, improved, and brought 
date, and considerable new matter has been added. The glossary, which contains 
about words, combination all mining glossaries extant which the com- 
pilers could hear. The Contents are: Weights and Measures; Applied Mechanics; 
Forms Power; Mining. There index seventeen pages. 


CITY BENCH MARKS, HARTFORD, CONN. 


Published Frederick Ford, City Engineer, under the Direc- 
tions the Board Street Commissioners. ins., 
pp. Hartford, 1902. (Donated Frederick Ford.) 


The preface states that the benches contained this book were established the 
City Engineer during the years 1900 and old and new systems should corre- 
spond approximately, both being referred the same datum. any errors between 
individual benches the two systems exist, they are due changes which have taken 
place the structures upon which the old benches were established. 


RAILWAY TRACK AND TRACK WORK. 


Russell Tratman, Am. Soc. Second Edition. 
Cloth, 471 pp., illus. New York, The Engineering 
News Publishing Co. $3.00. (Donated the author.) 


The present edition has been almost and set new type. 
Since 1897, many changes and improvements have been made materials and methods, 
while, with the general progress made this department, new standards have been 
adopted. and these various improvements are represented the revision. Not only has 
the book been thoroughly revised, but many new illustrations have been made, and 
additional chapters have been added dealing with signals, interlocking, and street-rail- 
way track. The tables standard track construction the appendix are also entirely 
new. feature the book that includes not only the general principles 
underlying track work, and the systems practice which are everywhere applicable, 
includes numerous individual details material, appliances and work, and 
methods practice, which vary different railways different sections the 
country. has been the author’s special aim drawings and details 
materials methods, representing varied and actual practice, and show their good 
and bad features, well the reasons for their use. The chapter headings are: Intro- 
duction; Roadbed Construction; Ballast; Ties and Tie-Plates; Rails; Rail Fastenings and 
Rail-Joints; Switches, Frogs and Switchboards; Fences and Cattle-Guards; Bridge 
Floors and Grade Crossings; Track Signs; Tanks and Other Track Accessories; Sidings, 
Yards and Terminals; Track Tools and Supplies; Signals and Interlocking; Street Rail- 
way Track; Organization Maintenance-of-Way Department; Track-laying and 
Ballasting; Drainage and Ditching; Track Work for Maintenance; Gage, Grades and 
Curves: Track Inspection and the Premium System; Switch Work and Turnouts; 
Bridge Work and Work; Permanent and Work Trains; Hand- 
ling and Cleaning Snow; Wrecking Trains and Records, Reports, and 
Accounts; Table Standard Track Construction Railways; Table Train Speeds 
and Distances Run. There index nine pages. 


STEREOTOMY. 


Arthur French, Assoc. Am. Soc. E., and Howard 
Ives, Jun. Am. Soc. Cloth, 6ins., 115 pp, illus. New 
York, John Wiley Sons, 1902. $2.50. 


believed the authors that, for some time, there has been need for text- 
book stereotomy which should furnish, addition the exercises projections 
now given number works, practical examples modern masonry structures, 
directions for the preparation drawings which are made daily engineers and 
architects, and more the practical detail building stone masonry. claim 
made for originality the text, the aim the authors having been select matter 
from older works, condense where possible, add explanations where was deemed 
necessary, and bring together matter which has been found scattered through many 
works. The chapter headings are: Definitions and Classifications; Stone-Cutting; 
Plane-Sided Structures; Structures Containing Developable Surfaces; The Oblique 
Skew Arch; Other Problems. There index three pages. 


\ 
q 
x- 
it 
ic 
of 
ifi- 
2 a 


350 ACCESSIONS THE [Society 


Gifts have also been received from the following: 


Am. Electrochemical Soc. bound vol. McKim, Alex. Rice. vol. 
Madras, India—Pub. Works 


pam. 
Ariz. Agri. Exper. Station. 


Baltimore, Chesapeake Atlantic Ry. Norfolk, Va.—Water Commrs. pam. 
Co. North England Inst. Min. and Mech. 
Biddle, John. pam. Engrs. 
Briggs, 1no. Paine, Charles. pam. 
Chicago, bound vol. Parsons, vol. 
Colo. Agri. Exper. Station. pam. Poor, bound vol. 
Cornwell, Quebec Lake St. John Ry. Co. pam. 
France—Ministére des Travaux Publics. Supervisors. 
vol. bound vol. 
Glasgow International Eng. Congress. Santa Fé, Prescott Phoenix 
bound vol. pam. 
Great Britain—Patent Office. pam. Thompson, Robt. pam. 
Henderson, Coast and Geodetic Surv. bound 
India—Director Ry. Construction. vol. 
pam. Commr. Navigation. bound vol. 
land. vol. Surgeon General. vol. 
Long Island Co. pam. Webster, George bound vol. 


PURCHASE, 


Navigation Sous-Marine travers les Siecles, d’apres Nom- 
Documents Inédits. Par Maurice Delpeuch. Paris, Félix 
uven. 


Scaphandre. Son Emploi. Par Dibos. Paris, Gauthier- 
Villars. 


Grundriss der Electrotechnik fur den praktischen Gebrauch, 
Studierende der Electrotechnik und zum Selbststudium. Ver- 
fasst von Heinrich Kratzert. Vol. Pts. 2-5. Leipzig und Wien, 
Franz Deuticke, 


Die Telegraphie ohne Draht. Von Adolf Prasch. Wien, Pest, 
Leipzig, Hartleben, 1902. 


Die Geschichte des Eisens technischer und kulturgeschichtlicher 
Beziehung. Ludwig Beck. Vol. Pt. Braunschweig, 
Friedrich Vieweg und Sohn, 1902. 


Report the Chief Signal Officer the Army, 1872, 
92. Washington, Government Printing Office, 1872-93. 


American Industrial Competition. Reports the 
Commissioners Appointed the British Iron Trade Association 
Enquire into the Iron, Steel and Allied Industries the United 
States. Edited Stephen Jeans. London, British Iron Trade 
Association, 1902. 


Handbuch der Ingenieurwissenschaften. Vol. Leipzig, 
Wilhelm Engelmann, 1902. 


Duncan’s Manual Tramways, Omnibuses and Electric Railways 
the United Kingdom and the Foreign and Colonial Companies that 
are England, Shewing the Dates Incorporation, and 
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where Fixed and Ascertainable, the Dates which their Leases 
Concessions Terminate, with Abstracts Accounts, Directory 
Directors, Officials, Firms and Individuals Connected therewith, and 
Extract Tramways Act and Bye-Laws—Board Trade and Metro- 


Limited, 1902. 


SUMMARY ACCESSIONS. 
From November 12th December 9th, 1902. 
Donations (including duplicate and number com- 


pleting volume periodical) 
Purchase 
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MEMBERSHIP. 
ADDITIONS. 
MEMBERS. 
Crump, 
Keith and Perry Bldg., Kansas City, Mo.................. Dec. 1902 
GEORGE 
Asst. Engr., Dept. Bridges, 1215 Park Row 
Chf. Engr. and Gen. Supt., Apr. 1892 
Water Co., 701 Wood St., Wilkinsburg, Pa... Dec. 1902 


Mech. Engr., Bunker Hill Sullivan Mining Concentra- 
Chf. Engr., Oahu Ry. Land Co.; Hilo Co., Box 


West, 
Chf. Engr., Mississippi Levee Dist., Greenville, Miss...... Oct. 


ASSOCIATE MEMBERS. 


1902 
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CURRENT ENGINEERING LITERATURE. 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST. 


(November 12th December 9th, 1902.) 

This list published for the purpose placing before the members 
the Society the titles current engineering articles, which can referred 
any available engineering library, can procured addressing 
the publication directly, the address and price being given wherever 


LIST PUBLICATIONS. 
the subjoined list articles references are given the number pre- 


fixed each journal this list. 


(1) Journal, Assoc. Eng. Soc., 257 South 
Fourth St., Philadelphia, Pa., 
(2) Proceedings, Club Phila., 1122 
Girard St., Philadelphia, Pa. 
(3) Journal, Franklin Inst., Philadel- 
phia, 
(4) Journal, Western Soc. Engrs., Mo- 
nadnock Block, Chicago, Il. 
(5) Transactions, Can. E., Mon- 
Que., Canada. 
(6) Mines Quarterly, Columbia 
Univ., New York City, 50c. 
(7) Technology Quarterly, Mass. 
Tech., Boston, Mass., 75c. 
Inst., Hoboken, J., 
(9) Engineering New York 
City, 
(10) Magazine, New York City, 


Inst. 


Engineering (London), Wiley, 
New York City, 25c. 

(12) The (London), 
News Co., New York 

Engineering News, New York City, 


(14) The Record, New York 
ity, 
(15) Gazette, New York City, 


(16) and Mining Journal, 
New York City, 15c. 
(17) Street Railway Journal, New York 
City, 35c. 
(18) Railway and Review, 
Chicago, 
York 
(20) Iron Age, New York City, 10c. 
(a1) Engineer, London, 
(22) Iron and ‘Coal Trades Review, Lon- 
don, England, 25c. 
(23) Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 
(24) American Gas Light Journal, New 
York City, 
(25) Engineer, New York City, 


Eng- 


(26) Electrical Review, London, England. 

(27) Electrical and Engineer, New 
York City, 10c. 

(28) Journal, New England Water-Works 
Assoc., Boston, $1. 
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Soc. Ing. Civ. France. 
Paris, 

(33) Génie France. 
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chines, Paris, France. 

(35) Nouvelles Annales Construc- 
tion, Paris, France. 
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Revue Mécanique, Paris, France. 

38) Revue Générale des Chemins Fer 
des Tramways, Paris, France. 

(39) Master Mechanic, Chicago, 

Railway Age, Chicago, 

(42) Transactions, Am. Elec. Eners. 
New York 

(43) Annales des Chaussées, 
Paris, France. 

(44) Journal, Military Service Institu- 
tion, Governor’s Island, New York 
Harbor, 50c. 

(48) and Minerals, Scranton, Pa., 


(46) Scientific American, New York City, 


(47) Mechanical Engineer, 
England. 

(54) Transactions, Am. Soc. E., New 
York City, $5. 

(55) Transactions, Am. Soc. E., New 
City, $10. 

(56) Transactions, Am. Inst. Min. Engrs., 
New York City, $5. 

(57) Colliery Guardian, London, England. 

(58) Proceedings, Eng. Soc. 410 
Penn Ave., Pittsburg, Pa., 50c 

(59) Transactions, Mining Inst. Scot- 
land, London and Newcastle-upon- 


Manchester, 


(60) Municipal Engineering, Indiana 
olis, Ind., 25c. 
(61) Proceedings, Western Railwa 
225 Dearborn St., Chicago, 
(62) Manufacturer and 
(63) Minutes Proceedings, Inst. 
London, 
Power, New York City, 20c. 
(65) Official Proceedings, York Rail- 
road Club, Brookl Y., 
(66) Journal Gas ighting, London. 
England, 15c. 
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(68) Mining Journal, London, 


‘ 

q 
| 
F 
| 


356 CURRENT ENGINEERING LITERATURE. [Society 


LIST ARTICLES. 
Bridge. 


Double Deck Bridge for P., Ry. Crossing the Allegheny River Pittsburgh, 
Pa. Amaden. (58) Oct. 

Waterproof Wrapping for the Cables the New East River Bridge.* Wilhelm Hilden- 
brand, Am. Soc. (13) Nov. 

Rolling Lift Bridges. Waldon Fawcett. (62) Nov. 13. 

The Fire the New York Tower the New East River Bridge.* (13) Nov. 13; (20) 
Nov. 13; (46) Nov. 22. 

Impact and Railway Bridges.* Inst. (12) Nov. 14. 

The Fire the New East River Bridge.* (14) Nov. 15. 

Some Interesting Long Bridges now under Construction.* (13) Nov. 20. 

128-Ft. Wooden Swing Bridge over Barnegat Bay, Mantoloking, Ocean County, J.* 
Franklin Van Winkle. (13) Nov. 27. 


Electrical. 


Electricity Cotton W.B.Smith Whaley. Vol. xxiii. 

Recent Construction the Atlantic Avenue Station the Edison Electric 
Company Boston.* Moultrop and Curtis. (55) Vol. xxiii. 

Some Details Direct-Connected Generator Sets. William Bryan. Vol. xxiii. 

Final Report Committee Standardization Engines and Dynamos.* Am. Soc. 
Mech. Engrs. (55) Vol. xxiii. 

The Military Cable System the Edgar Russel. (42) Oct. 

The for the Change the Navy Standard Voltage from 125. 
Powelson. (42) Oct. 

Wireless Telegraphy—United States Navy.* A.M. Beecher. (42) Oct. 

Electricity Permanent Seacoast Defenses.* George Goethals. (42) Oct. 

Submarine Cable Testing the Signal Corps, Army. Townsend Wolcott. (42) Oct. 

The Leeds Electricity Works Extensions.* (26) Nov. 

Practical Dynamo and Motor Testing. Smith. (47) Serial beginning Nov. 

The Midland Electric Power Station.* (11) Nov. 14. 

Electric Lighting and Traction Wallasey.* (26) Nov. 14. 

Design Continuous Current Dynamos. Henry Mavor. (Paper read before the 
Inst. Elec. Engrs.) (47) Nov. 15; (26) Serial beginning Nov. 28. 

Electrical Equipment the Michigan Lake Superior Power Company’s Plant Sault 
Ste. Marie.* (27) Nov. 15. 

Electric Transmission System; Missouri River Power System.* Nov. 21. 

Study Electrical Developments. Valentine Ryan. (26) Serial beginning Nov. 21. 

The Care Dynamos and Motors. (47) Nov. 22. 

Leeds, England, Central Station.* (27) Nov. 22. 

Exposure Pipes Escaping Currents from Tram Rails. (66) Nov. 25. 

Modern Rolling Mills and Steel Works.* Frank Perkins. (62) 

27. 

Method Determining the Efficiency Dynamos. (26) Nov. 28. 

Wireless Telegraphy France.* Guarini. (26) Serial beginning Nov. 28. 

Sub-station and the Development the Chicago Edison System.* 

27) Nov. 29. 

Water Power Electrical Supply. Alton Adams. (10) Dec. 

Care Dynamos and Motors.* Walter Hollis. (45) Dec. 

Equipment and Operation Municipal Electric Light Plants Massachusetts. Alton 
Adams. (60) Dec. 

Power from Lake Superior: Electricity from the Rapids Sault Ste. Marie, Michigan, 
U.S. A.* Von (10) Dec. 

Telephone Cables.* Arthur Abbott. Serial beginning Dec. 

The Development the Fort Wayne Telephone Exchange.* (27) Dec. 

Note sur Couplage des Alternateurs.* Martin. (36) Nov. 10. 

Usine Hydro-Electrique Champ (Isére).* (33) Nov. 22. 


Marine. 


Electricity the Navy.* Harry George. (42) Oct. 

Electricity the Navy. Walter McFarland. (42) Oct. 

Armoured Cruisers Tennessee and Washington. (12) Nov. 14. 

The United States Battleships Connecticut and (20) Nov. 27. 

Probable Future Developments the Use Electricity Board Ships. (27) Nov. 29. 

Electrical Steering-Gear the Finland.* (27) Nov. 29. 

Remarks the New Designs Naval Vessels. Francis Bowles. (Abstract paper 
read before the Soc. Archts. and Marine Engrs.) Dec. 

The Water-Tube Boiler the American Mercantile Marine. illiam Fairburn. 
before the Soc. Naval Archts. and Marine Engrs.) (13) Nov. 27; 

15) Dec. 

Vapeur Fluvial Roues Borgnis-Desbordes: Notes sur Construction Résultats 
des Greenock. Ch. Verrier. (32) Sept. 

Lancement Kaiser Wilhelm Bousquet. (33) Nov. 


Mechanical. 
Some Peculiarities Springs: Machine.* (55) Vol. xxiii. 
‘Tests Steam Pipe Coverings.* Geo. Barrus. (55) Vol. xxiii. 


Tilustrated. 
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Mechanical—Continued. 


Determining the Temperature Exhaust Gases.* ernald. (55) 
xxiii. 
Working Details Gas Engine Test.* R.H. Fernald. (55) Vol. xxiii. 
Roller Extensometer.* Gus. Henning. Vol. 
for Machine Screw read Sizes.* Charles Tyler. (55) 
ol. xxiii. 
Specifications for Steel Forgings, Steel Castings and Steel Boiler Plates.* William 
Webster. Vol. xxiii. 
Final Report Committee Standardization Engines and Dynamos.* Am. Soc. 
Mech. Engrs. (55) Vol. xxiii. 


Report and Report the Committee Standard Pipe Unions.* Am. 
Soc. Mech. Engrs. ol. xxiii. 


Working Loads for Manila Rope. Hunt. (55) Vol. xxiii. 
Silent Chain Gear.* J.O. Nixon. (55) Vol. xxiii. 


The Mesh Separater and Superheater.* Frederick Scheffler. 
Vol. xxiii. 


The Flying Edwards. Vol. xxiii. 
Swivelling Joint for Sixteen-Inch High Pressure Steam Curtis. (55) 


Vol. xxiii. 
Vol. xxiii. 


(55) 


Liquid Fuel Combustion.* Charles Lucke and Fernald. 

Improved Indicator Cock for Engines.* Albert Mansfield. (55) Vol. xxiii. 

Some Details Generator Sets. William Bryan. (55) Vol. xxiii. 

Elevator Safeties.* Charles Pratt. (55) Vol. xxiii. 

Cold Working Sheet Dies.* Riggs. (55) Vol. xxiii. 

Recent Construction the Atlantic Avenue Station the Edison Electric 
Company Boston.* Moultropand Curtis. (55) Vol. xxiii. 

New Valve Gear for Gas, Steam and Air Engines.* Ernest Naylor. (55) Vol. 


xxiii. 

The Bursting Small Cast-Iron Fly-Wheels.* Charles Vol. xxiii. 

Experiment the Effect Clearance the Economy Small Steam Engine.* 
Albert Kingsbury. Vol. xxiii. 

The Heat-Engine Problem.* Charles Lucke. (55) Vol. xxiii. 

Experiments Spiral Springs. Chas. Benjamin and Roy French. (55) Vol. 
xxiii. 

Trials Boiler and Pair Compound Engines. Michael Longridge, Inst. 
(47) Serial beginning Nov. 

Anti-Friction Bearings.* Henry Lordly. (20) Nov. 13. 

Modern Fans.* Charles Innes. (11) Serial beginning Nov. 14. 

The Equipment Modern Paving Brick (14) Nov. 15. 

The Mechanical Plant the Ansonia Apartment Hotel, New York City.* (14) Nov. 15. 

Large Power Gas Engines.* Humphrey. (47) Serial beginning Nov. 15. 

Complete New Gas-Works for Slough.* (66) Nov. 18. 

Mond Gas Plant Farnley.* (12) Nov. 21. 

Enlargement the Baldwin Locomotive Works.* Nov. 21. 

The Working Steam Boilers.* William Fowler. (47) Serial be- 
ginning Nov. 22. 

Further Suggestions for the Elimination Naphthaline from Coal Gas. Thomas Glover 
and William Young. (24) Nov. 24. 

Suction Producers for Gas-Engines.* Nov. 25. 

Distribution Practice the United States (Gas).* (66) Nov. 25. 

Gas from Wood the Manufacture Steel. James Douglas. (62) Nov. 27. 

Competitive Test Steam Boilers. (13) Nov. 27. 

Nov. 

Flash Boilers. Bickford. (12) Serial beginning Nov. 28. 

The Balancing Rolling Mill Engines. George Service. (22) Nov. 28. 

Some Motor Car Works.* (12) Serial beginning Nov. 28. 

Compression The Compression Steel Wire-Drawing during Solidifi- 
eation the Ingot Mould.* (Paper read before the Iron and Steel 
Inst. Serial beginning Nov. 28. 

Mechanical Draft for Boilers. Sutcliffe. (Paper read before the Manchester 
Assoc. Engrs.) (47) Nov. 29. 

Steam Covering and Its Relation Station Economy. (17) Nov. 29; (27) Nov. 29; 
(24) Dec. (64) Dec 

The Langley Aerodrome.* Nov. 29. 

Notes Some Experimental Researches Internal Flow Centrifugal Pumps and 
James Alex. Smith. (Paper read Victorian Inst. Engrs.) 

19) Nov. 29. 

Automatic Cylinder Lubrication. Robbins. (64) Dec. 

Gas Engines the Diisseldorf Exposition.* (64) Dec. 

The Possibility New Fuels. George Ethelbert Walsh. Dec. 

Principles, Care and Operation Hammers and Tools.* (41) Dec. 

Liquid Fuel; Burners Which Not Atomize. (25) Dec. 

Steam Hammers.* (41) Dec. 

Coking Beehive Ovens with Reference Yield. Charles Catlett. (45) Dec. 


Tilustrated. 
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Mechanical—Continued. 


Plant for Saving Coke By-Products. (45) Dec. 

Lubrication Textile Mills. William Parish, Jr. (10) Dec. 

Hanging New and Old Shafting.* Dixon. (62) Dec. 

The Early History the Corliss Engine the United States. George Phillips. 
(Paper read before the Engine Builders’ Assoc. the U.S. (20) Dee. 

Foster. (Paper read before the Engine Builders’ Assoc.) 

(20) Dec. 

Blast Furnace Gas Engines and Their Work.* (Extract from paper presented 
Director Reinhardt the meeting the Verein Deutscher Eisenhuettenleute.) (20) 
Serial beginning Dec. 

The Boiler Shops the Babcock Wilcox Company.* (14) Dec. 

New Air Compressor.* (16) Dec. 

The Present Development the Steam Turbine.* (27) Dec. 

Les Forestier. (43) Trimestre. 

Note sur les Outils Tours. (37) Oct. 

Les Machines Vapeur Diisseldorf.* Dujardin. (33) Nov. 

Notice sur Machine Rectifier Universelle Bath.* Loubat. (36) Nov. 10. 

pour Compression Charbon avant Transformation Coke.* (33) 

ov. 15. 
Pompe Express Grande Puissance Systéme Klein.* Diemer. (36) Nov. 25. 
Nouvel Ejecto-Condenseur.* Rateau. (33) Nov. 29. 


Metallurgical. 


The Early History Open-Hearth Steel Manufacture the United States.* Well- 
Vol. xxiii. 


Composition Blast Burnace Slags. Blum. (58) Oct. 
The Meehan Furnace Devices.* (62) Nov. 13. 
Concentration and Smelting, the Treatment Low-Grade Gold-Copper 


Santa (Mexico). enry Collins. (68) Serial beginning (16) 
ov. 15. 


Carbon the Hearth the Blast Furnace. Foster. (62) Nov. 20. 

The Electric Smelting Iron Ore. Rossi. (20) Nov. 20. 

New Paso, Texas, Oil-Burning Blast Furnace.* (19) Nov. 22. 

Composition Steel Ingots. Alex. Wahlburg. (62) Serial beginning Nov. 


Military. 


Electricity Its Application Submarine Mines. John Stephen Sewell. (42) Oct. 
Electricity Permanent Seacoast Defenses.* George Goethals. (42) Oct. 
Electricity the Signal Corps. Samuel Reber. (42) Oct. 

Emergency Engineering for Harbor Defense. Louis Bell. (42) Oct. 

Guns.* (19) Nov. 15. 
The Development Modern Ordnance and Armor the United States.* Rear Admiral 


Charles (Paper read before the Soc. Naval Archts. and Marine Engrs.) 
(13) Serial beginning Nov. 27. 


Mining. 


The Screening and Washing Coal the Dortmund District Germany.* (22) Serial 
beginning Nov. 


Shaft Sinking the Rheinpreussen Colliery with the Pattberg Drill.* (57) Nov. 14. 
Electrical Tester for Fire Damp.* (57) Nov. 14. 

Steel vs. Timber for Shaft Lining. (13) Nov. 20. 

Studies Coal Washing.* (57) Nov. 21. 

Tail-Rope Haulage System Coal Mine.* (16) Nov. 22. 

The Hydraulic Excavation for Embankments and for Placer Mining. (13) Nov. 


Experiments with Duplicate Ventilating Fans Bamfurlong 
Hutchinson. (22) Nov. 28. 

Systematic Timbering French Mines.* Serial beginning Nov. 28. 

Method Drilling and Shutting off Water Experimental Boreholes.* (57) Nov. 28. 

Hoisting from Great Depths.* Hennen Jennings. (16) Nov. 29. 

Gold Mining Egypt.* Charles Alford. (10) Dec. 

American Petroleum Possibilities.* George Ethelbert Walsh. (10) Dec. 


Installation the Panuco Mines Mexico.* Horace Short. (16) 
ec. 


Miscellaneous. 


The Linvolpon System—A Suggestion for New Decimal System Measurements 
Based Old Unit. (55) Vol. xxiii. 


Hydraulic Excavation for Embankments and for Placer Mining. (13) Nov. 


Friedrich Krupp: His Career, His Works and His Operations.* (22) Nov. 28. 
The Engineer Financier. Robert Thurston. (10) Dec. 


Illustrated. 
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Municipal. 


Road Building with Convict Labor the Southern States. Holmes. (13) Nov. 20. 
Street Cleaning Statistics for Cities above 3000 Population the United States. 
Prescott Folwell, Am. Soc. (13) Nov. 


Paving, Repaving and Charles Carroll Brown, Am. Soc. 
(60) Dec. 


Experimental Steel Trackway New York City.* (13) Dec. 
Railroad. 


Mechanical Stokers for Locomotives.* Fred Colvin. (55) Vol. xxiii. 

Portable Accelerometer for Railway Testing.* F.B. Corey. (55) Vol. xxiii. 

What Does Cost Run Trains (55) Vol. xxiii. 

Extent Damage Cars Switching Service. (61) Oct. 

Review the Master Car Builders’ Convention 1902, the Secretary. (61) Oct. 

The Strength Rails; Effect Segregation the Strength Steel Rails.* Thomas 
(Paper read before the Soc. Engrs.) (11) Serial beginning Nov. 14; 

22) Nov. 

Improvements the Lackawanna since 1899.* (15) Nov. 14. 

Notes Heavy Electric Traction near Paris.* (17) Nov. 15. 

The Uganda Railway.* (12) Nov. 21. 

Electricity Railroad Shops. Pomeroy. (40) Nov. 21. 

The North River Tunnels the Sooysmith Freezing Process.* (15) Nov. 21. 

the Chicago North Western Shops.* (15) Nov. 21. 

Interlocking Maumee River Bridge, Toledo.* Nov. 21. 

Station the Wisconsin Central Ry. Fond Lac, Wisconsin.* 
(13) Nov. 

Construction Work the Southern Pacific Cut-Off Across the Great Salt Lake, Utah.* 
Arthur. (13) Nov. 27. 

The System Railway Signalling.* (26) Nov. 28. 

Roesch. (Paper presented the Rocky Mountain Ry. 

ub.) (15) 28. 

The Chilled Iron Car Wheel. Slocum. (Paper presented the Ry. Club Pitts- 
burg.) (40) Nov. 28; (15) Dec. (18) Nov. 29. 

Modern Locomotive Practice. Wolff. (47) Nov. 29. 

Air Brake Testing Department the Armour Car Lines.* (39) Dec. 

Atlantic Type Passenger Locomotive—Vandalia Line.* Dec. 

Locomotive Types Great Britain.* (10) Dec. 

Two-Cylinder Compound Locomotives, Canadian Pacific Railway.* (25) Dec. 

Two New Vanderbilt Cars, 000 Pounds, Hopper Type.* (25) Dec. 

The Compound Locomotive and Its Development France.* (25) Serial 
beginning Dec. 

Freezing Process for Building the River Tunnels the Pennsylvania New 
York.* (13) Dec. 

Consolidation Locomotive for the Baltimore Ohio.* (15) Dec. 

The Application Freight.* (27) Dec. 

The Concord Manchester Branch the Boston Maine Railroad.* (17) Dec. 

Tiroirs sur les Locomotives Compound Quatre Cylindres. Ch. 
Pelletier. (32) Sept. 

ov. 

Railroad, Street. 


Notes the Plotting Speed-Time Curves. Mailloux. (42) Aug. and Sept. 
and Annapolis Single-Phase Railway. B.G. Lamme. (42) Aug. 
and Sept. 

Electric Railway System the Union Traction Co. Indiana.* (13) 
ov. 

Pneumatic Brake Trials. (26) Nov. 21. 

Nottingham Corporation Tramways.* (17) Nov. 22. 

Specifications for Road Bed and Overhead Construction. (17) Nov. 22. 

and Organization for properly Handling Snow Storms. (17) 
Ov. 


Some Features the New York Rapid Transit Power-House.* (64) Dec. 
The Western Ohio Railway.* Pell. (40) Dec. (18) Dec. 

The Electric Railway Sydney.* (17) Dec. 

The Worcester Southbridge Street Railway.* (17) Dec. 

Third-Rail Electric Traction Italy.* Dec. 

Street Railway Wheels Europe.* (17 

The Rolling Stock the Manhattan Railway Company.* 

Traction Electrique Courant Alternatif Simple. (33) Nov. 

The Sydney, Australia, Tramway Sykes. Dec. 


Sanitary. 
Septic Tank Bedford, Ind.* -(14) Nov. 15. 
Sewage Disposal Shelby, Ohio.* Flynn. (13) Nov. 20. 


Tilustrated. 
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Sanitary—Continued. 


Ventilation the Pratt Institute High School, Brooklyn, Y.* (14) Nov. 22. 

The Proper Operation Sewage Purification John Alvord, Am. Soe. 
(From the Proc. Amer. Soc. Mun. Improvements.) (13) Nov. 27: (14) Dee. 

The Stability Sewage Effluents from Coarse Filters. Clark. (13) Nov. 27. 

Heating and Ventilating the Akron, Ohio, Jail.* (14) Nov. 


The New Works for the Biological Treatment the Manchester, England. 


Structural. 


Steel and Concrete Coal Storage Plant.* Bowman. (55) Vol. xxiii. 

Specifications for Steel Forgings, Steel Castings and Steel Boiler Plates.* William 
Webster. (55) Vol. xxiii. 

Melville Smith. (67) 

The Microstructure [ron Steel.* Post. (Address before the National 
Master Blacksmiths’ Assoc.) (20) Nov. 

Hibernia Building, New Orleans.* (14) Serial beginning Nov. 22. 

Possible Explanation the Phenomena Caused Repetitions Stress. Foster. 

(Paper read before the Owens College Eng. Soc.) (47) Serial beginning Nov. 22. 


Static and Dynamic Tests Valliere Fireproof Floor Construction.* 
(13) Nov. 


Failure Concrete Chicago.* (13) Dec. 


Floor Construction and Fireproofing the Government Printing Office, Washington, 
(14) Dec. 


Résistance Compression Béton Armé Béton Fretté. Considére. (33) Se- 
beginning Nov. 


Water Supply. 


Water Power Development Hannawa Falls.* Wallace Johnson. (55) Vol. xxiii. 

The Works and Water Supply the Butte Water Company.* Charles Paine. 

the Arkansas Valley Sugar Beet and Irrigated Land Co., Colorado.* 
Hardesty. (13) Nov. 13. 

Water-Wheel Governor Novel Construction.* (13) Nov. 13. 

The Consumption Water Cities and Towns Massachusetts. (13) Nov. 20. 


Stanton. (11) Nov. 21. 


New Reservoir New London, Conn.* (14) Nov. 


22. 
Preliminary Filters for the Preparation Water for Sand Filtration. (14) 


New Apparatus for Sterilizing Water.* (19) Nov. 


29. 
Pollution and the Severn Shrew sbury. Review George 
Whipple. (14) Nov. 29. 


The Artesian Water Supply Memphis, Tenn. (14) Nov. 
Water Power Electrical Supply. Alton Adams. (10) 


Power from Lake Superior: Electricity from the Rapids Ste. Marie, Michigan, 


Practice and the Development Water Powers.* John Wolf Thurso. 


the Ansonia Swimming Bath.* (14) Dec. 
Trimestre 


Sur Prévision des Débits Minima des Sources Vanne. Edmond Maillet. 
Trimestre. 


Usine Champ (Isére).* (33) Nov. 22. 
Waterways. 


Artificial Limitations Commerce Our Rivers. John Dravo. (58) Oct. 

Full Use the Rivers and the Removal the Obstructions Such Use.* 
Wm. Sibert. (58) 

Marée. Willems. (43) Trimestre. 

Port Bizerte.* Espitallier. (33) Serial beginning Nov. 15. 

Des Batardeaux leurs Arana. (36) Nov. 25. 


} 


q 
q 


Vol. XXVIII. DECEMBER, 1902. 


AMERICAN SOCIETY CIVIL ENGINEERS, 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CONTENTS. 


PAGE 


Alternative line for the Nicaragua Canal, and Proposed New Method 
Dam Construction. 
Virtual Grades for Freight Trains. 


Memoirs 


GREENE, Past-President and Hon. Am. Soc. E.... 


CHARLES FLETCHER HILLMAN, Am. Soc. E............ 862 


Davis, Assoc. Am. Soc. 


PLATE. 


Plate XL. Route Nicaragua 


F 

| 

| 

4 
is 

; 4 

= 
4 
= 
q + sige 
q 
| 
{ 
| 
{ 
| 


Mr. Hains. 


Vol. XXVIII. DECEMBER, 1902. No. 10. 


AMERICAN SOCIETY CIVIL ENGINEERS, 


INSTITUTED 1852. 


PAPERS AND DISCUSSIONS. 


This Society not responsible, body, for the facts and opinions advanced any 
its publications. 


ALTERNATIVE LINE FOR THE NICARAGUA 
CANAL; AND PROPOSED NEW METHOD 
DAM CONSTRUCTION. 


Discussion.* 


Am. Soc. E.—This project for alternative 
route for Nicaragua Canal comes rather late, inasmuch the 
question route seems have been settled definitely favor 
Panama. understood thatthe author was employed Nicaragua 
the Maritime Canal Company for period about two years, and 
has given the subject Nicaragua Canal good deal study. 
His opinions, therefore, are entitled consideration. Time will not 
permit extended treatment this paper, and, under the cir- 
cumstances, seems unnecessary, but proposed offer few 
comments certain salient points. 

The Isthmian Canal Commission, its report 1899-1901, sub- 
mits project for canal Nicaragua substantially the route 
suggested the Nicaragua Canal Commission 1898. Starting 
from Brito, the coast, the line follows close that pro- 
posed Colonel Childs Lake Nicaragua. then crosses 
Lake Nicaragua and follows the San Juan River, which proposed 
canalize, the neighborhood the junction the San Carlos 


This discussion (of the paper Francis Baron, Am. Soc. E., printed 
Proceedings for October, 1902), printed Proceedings order that the views expressed 
may brought before all members the Society for further discussion. 

Communications this subject received pricr January 23d, 1903, will pub- 
lished subsequently. 
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with the San Juan thence follows the valley the San Juan Mr. Hains. 
the north side the stream. The alternative line proposed Mr. 
Baron refers only that part the route lying between the 
neighborhood the junction the San Carlos with the San Juan 


and the Caribbean Sea, and passes the sea the south side 
that stream. 


The author states that: 


The importance good harbors for the termini the Nicaragua 
Canal great that could well afford sacrifice several less 
favorable features secure 


This true, but there are some features which cannot sac- 
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rificed for any reason. perfectly practicable plan for canal can- 

not sacrificed for one uncertain practicability; plan that 

free from all experimental constructions should not sacrificed for 
one that not. 

the present time there harbor either end Nicaragua 

Canal, and this true whether the route that the Isthmian 

Canal Commission, the one proposed the author. Harbors will 

have constructed each end the line. Why, then, should 

any features feasible route sacrificed obtain what does not 

exist? 

That practicable construct harbor the Colorado mouth 

the San Juan will not questioned, but that one exists the 

present time cannot truthfully asserted. the author seems 

admit this fact, for states that considers (the mouth 

the Colorado) well adapted for improvement and, also, 

that there ‘‘seems little reason for doubt that this channel can 

deepened ft. jetties alone.” Asa matter fact, very little 

known about the actual conditions the Colorado mouth the 

San Juan River. survey was made 1865 Mr. West, 

the United States Coast Survey; and another was made Com- 


mander Tilly, the United States Navy, 1898. Neither really 


entitled the name survey. Only few soundings were taken 
the bar either West Tilly, and tidal measurements were 
made other data necessary for formulating project improve- 
ment obtained. The locality was visited the Nicaragua Canal 


Commission 1898, and again the Isthmian Canal Commission 
1900. the time the latter visit the remains wreck were 
plainly visible off the mouth the entrance, and the sea, though the 
weather was normal, was breaking across the entire length the bar. 
The ‘‘condition nearly stable equilibrium,” which, the author 


claims, exists there, was not apparent either time. Still, will 
admitted that the channel might deepened the construction 
jetties, jetties combined with dredging. 

The author seems think that the construction harbor 
ear Greytown impracticable. this differs from nearly every 
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engineer who has studied this question. Many will differ the 
cost construction. Some may differ the causes the destruc- 
tion the old harbor. Some may differ the best site available 
the immediate vicinity; but none known admit that the con- 
struction harbor impracticable.. The sand movement Grey- 
town very similar that the Mediterranean end the Suez 
Canal, and certainly one will question the fact that harbor the 
entrance that canal has been obtained and successfully maintained. 

The futility building harbor the re-entrant (near 
Greytown), the author states, ‘‘is exemplified still further the 
experience the Maritime Canal Company”; and that jetty 
built them has been overwhelmed the sands, and the channel 


they had cut through the littoral cordon enclosing the harbor lagoon 
filled shortly after the work stopped.” 


quite true that most the partially constructed jetty was 
overwhelmed the sand, and the channel filled shortly after the 
work stopped; but remarkable that the engineers composing the 
Isthmian Canal Commission, well others, should draw from the 
experience the Maritime Canal Company, its attempt form 
harbor Greytown, diametrically opposite conclusions from those 
formed the author. This more particularly strange view 
the fact that the author was employed that company about the 
time the jetty was constructed. The Isthmian Canal Commission 

The feasibility, moreover, constructing harbor Grey Town 
has been practically demonstrated the work done the Maritime 
About 000 linear feet jetty was constructed 
that company place short distance west the location proposed 
this Commission, and where the conditions sand movement are 
identical. This was quickly followed the scouring out channel 
the lee side depth about ft. This channel was made 
through the sand spit which converted Grey Town Harbor into 
lagoon. The channel was increased depth ft. 
dredging. difficulty would have been experienced deepening 
this channel still more, and maintaining the increased depth the 
further extension the jetty seaward aided dredging and the 
possible construction another jetty the west side.” 


borne mind that less than 000 ft. jetty were con- 
structed, and the outer end it, the time work was stopped, 
was nowhere near the 30-ft. contour, beyond which was expected 
secure the required depth, but the moving sands were arrested 
and accumulated the windward side, was expected. The 
flow from the lagoon, without other help, opened channel for itself, 
ft. deep, which was increased about ft. dredging. That 
short piece unfinished jetty should have produced such results 
quickly believed establish beyond all doubt, doubt exist, the 
practicability thus openingaharbor. The canal engineers regarded 


Report the Isthmian Canal Commission, 1899-1901, 141. 
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which the plans were based. That further extension the jetty 
(which the plans contemplated) would have been followed chan- 
nel still greater depth not doubted; that its unfinished 
condition should have been overwhelmed the sands after work 
stopped, was expected. That this sand movement the near 
vicinity Greytown objectionable, one will deny; but that can- 
not stopped groynes jetties built out from the shore, 
engineer familiar with such work would willing assert. 
far easier problem solve than many others that are encountered 
any Isthmian Canal route. chiefly one expense, and not very 
serious one, that. 

The author error when states that strange say, only 
one location for the harbor has been proposed.” had read the 
report the Isthmian Canal Commission* would have found that 
alternative location for harbor near the mouth the Indio, 
about miles northwest Greytown, discussed. Not only was the 
question harbor that point discussed, but alternative route 
for the canal from Lock No. the harbor site wassurveyed. The 
Commission states follows: 


already stated, the movement the sand along the coast, 
which Grey Town seems the maximum, decreases the 
mouth the Indio approached. This stream doubtless brings 
down some sand and silt during floods. The amount unknown, but 
probably small. Immediately north its mouth forest growth, 
fringing the ocean front, indicates that the shore line not now being 
subjected much change. view the small sand movement 
the neighborhood the mouth the Indio and the apparent stability 
the shore line there, was thought advisable locate alterna- 
tive route from Lock No. harbor site that place.” 

* * * * * * * * 


This alternative route about the same length the adopted 
one Grey Town, but has little less curvature. The fore shore 
the coast flatter than the vicinity Grey Town, requiring longer 
jetties secure harbor. The jetties should converge seaward 
give large area outside the shore line which the force the waves 
may expend themselves, Ymuiden. The first cost this alterna- 
tive route, both for excavation and harbor jetties, would greater 
than that the adopted one. There reason believe, however, 
that the cost maintaining the harbor would less, and possibly 
the saving this respect would sufficient warrant the greater 
expenditure for construction.” 

* * * * * * * * 


The data the Indio route are not well ascertained 
those relating the adopted route terminating Grey Town, but 
its advantage respect maintenance the harbor can hardly 
doubted. The Commission believes, however, that practicable 
maintain harbor Grey Town which will fully serviceable 
every way, and regards its advantages working harbor such 
importance that its estimates are based that location.” 


Report the Isthmian Canal Commission, 1899-1901, pp. 162 and 


practical demonstration the correctness the theories Mr. Hains. 
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The Isthmian Canal Commission does not claim originality the 
suggestion this alternative harbor. Its possible advantages have 
occurred others, before. shows either that the author has not 
read the report the Isthmian Canal Commission, read little 
effect. says that The last Isthmian Canal Commission dismissed 
the idea canal the south side the San Juan few words,” 
and quotes what purports statement the Chief Engineer 
sustain him. There was only one Isthmian Canal Commission. 
has the Nicaragua Canal Commission mixed with the Isthmian 
Canal Commission, and reality referring the former. The 
statement the Chief Engineer the Nicaragua Canal Commission 
follows: 

examination the map shows that canal location from the 
Caribbean Sea Lake Nicaragua, south the San Juan River, would 
cross all these streams.” (Referring the Frio, Poco Sol, San 
Carlos and Serapiqui.) its construction practi- 
cally impossibility.” 

The Nicaragua Canal Commission not responsible for the state- 
ment its Chief Engineer, but submitted that this Chief Engineer’s 
statement absolutely correct. says that canal location from 
the Caribbean Sea Lake Nicaragua, south the San Juan River, 
would cross all these streams, and would, will seen 
examination the map, Plate XL. the plans submitted the 
Nicaragua Canal Commission was proposed canalize the river 
from the lake near the mouth the San Carlos; but that was not 
the plan which the Chief Engineer referred. 

Assume, for the sake argument, that there may exist good har- 
bor the mouth the Colorado, which means admitted; 
what are the less favorable features canal that proposed 
sacrifice order secure it? 

First.—The San Carlos must taken into the canal canalized 
river. The canalized river then becomes practically extension 
the lake level the dam, exactly suggested Mr. Menocal. 
The San Carlos torrential stream mean dimensions. 
takes its rise the mountains Costa Rica, and drains large 
but unknown area country. brings down immense quantities 
sand which have been deposited the San Juan River 
from its junction with the San Carlos the sea. accepted 
theory that the delta the San Juan has been largely 
the sand brought down this river. The sand that now ob- 
structs the bar the mouth the Colorado believed have 
come from the mountains Costa Rica way this river and the 
Serapiqui. appearance, the sand the San Carlos bed and that 
the delta are identical. When this flood the discharge 
estimated Mr. Davis, the hydrographer the two commis- 

sions that reported Nicaragua Canal Route, reaching the large 
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amount 100 000 cu. ft. per second. The San Juan, above its junc- Mr. Hains. 
tion with the San Carlos, Mr. Davis’ estimates may also reach 100 000 

cu. ft. per second when the lake high and the tributaries the 

stream above the mouth the San Carlos are discharging their flood 

waters into it. The possible discharge the two rivers combined 

make total 200 000 cu. ft. per second. actual measured dis- 

charge, made near Ochoa 1900, was more than 130 000 cu. ft. per 

second. 

The difficulty handling this enormous quantity water great 
that any prudent engineer would prefer have eliminated from 
consideration. practicable eliminate constructing the 
canal the north side the river, and apparent advantages are 
gained by-taking the south side, all engineers, from Colonel Childs 
1850 those the last canal commission, preferred the north side. 
The first sacrifice, therefore, made secure this mythical harbor 
the Colorado, the taking this torrential stream into the canalized 
river rather than avoiding altogether. 

Second.—The Serapiqui must taken into the canal. This the 
author proposes short section between locks which pro- 
poses locate opposite sides the river. The bed the Serapiqui 
used part the canal, but that does not affect the ques- 
tion materially. The full discharge the Serapiqui must taken 
into the canal and let out again. This river very much like the 
San Carlos, except that itis takes itsrise inthe moun- 
tains Costa Rica, and brings down large quantities voleanic sand. 
Mr. Davis, the hydrographer already referred to, estimates that the 
discharge this stream may reach 000 cu. ft. per second. take 
this quantity water into long and wide section canal would 
hazardous undertaking. into short section would still 
more difficult. the discharge this stream 
exceed 000 cu. ft. per second. 

The author states that the crossing the Serapiqui not more 
difficult than that the San Francisco, which the north side 
the San Juan, ‘‘except degree.” projectile striking the 
armor battleship with velocity 100 ft. second will com- 
paratively little damage; but, let strike with velocity 000 
ft. second and may destroy the ship. Yet there difference 
between the two cases except degree velocity. The statement that 
the Serapiqui only about twice the size the San Francisco 
error, and bad one. The Nicaragua Canal Commission made series 
gaugings these two streams 1898-1899. These gaugings are pub- 
lished the report the Nicaragua Canal Commission. The measure- 
ments the San Francisco, made the lower station, near its mouth, 
extended over period nine months; those the Serapiqui, miles 
above its junction with the San Juan, extended over period 
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Mr. Hains. months. The minimum, recorded, low-water discharge the San 
Francisco was cu. ft. per second. The minimum recorded discharge 
the Serapiqui was 240 cu. ft. per second. The maximum high- 
water discharge the San Francisco was 550 cu. ft. per second, and 
that the Serapiqui was 731 cu. ft. per second. These were actual 
measurements made careful men. They show that the low stages 
the Serapiqui discharges about thirty-four times much water the 
San Francisco, and the high stages nearly fifty times much. Com- 
ment unnecessary. 

Third.—The Negro must also crossed. Our knowledge 
this stream amounts almost nothing. The maps show its existence. 
Apparently, drains large area Costa Rican territory, and may 
stream very large size; but the known physical regard 
amount nothing. What difficulties may encountered 
crossing this stream are absolutely unknown. 

Fourth.—The Conchuda dam site must sacrificed for the one 
Ochoa. That is, perfectly practicable dam which involves un- 
tried engineering problems its construction, given for 
dam the like which has never before been proposed the engi- 
profession, much less built. Whatever opinions may 
held with reference this dam, not asserted that cannot 
built. That question will passed over without other claim than 
that the building any dam Ochoa work great difficulty, 
while the building dam Conchuda not; that the dam pro- 


posed experimental; and that the involved are im- 
mensely great that, under the circumstances, engineer would 
justified adopting it. masonry dam Conchuda safe and 
practicable. true that the cost the project apparently 
increased the acceptance these safe conditions, but cost one 
the features that can sacrificed that safety work 
such importance Isthmian Canal. What engineer would not 
prefer incur expense millions dollars order make such 
important structure safe? There considered not only the 
question money, but that life also. The destruction the dam 
would mean, only great financial loss, but fearful loss life 
besides. 

What are the peculiarities the dam that the author proposes 
that are render safer than the ordinary rock-fill dam? pro- 
posed inclose the loose rock composing the dam within net made 
1-in. steel cables, the meshes the net being ft. square and crossed 
meshes still smaller cable. This net laid the bottom 
the river andthe dam built upon it. the work progresses, the up- 
stream and down-stream ends the net are drawn up, and when 
the stone fill completed, the ends the net are fastened 
together, forming huge bag stone. 


— 
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The author entitled full credit for originality this Mr. Hains. 


dam. says that earthquake would only serve consolidate 
and fill the voids.” the only dam known that improved 
earthquakes! But has the possibility the steel cables wearing out, 
been considered? Has the fact, that some waters iron and steel 
undergo chemical which destroy their properties, been con- 
sidered? Has the wearing effect the sand, washed over the dam 
the mighty currents passing over it, been thought of? Steel 
bolts in. diameter have been known worn through 
hours when exposed the rasping effect sand ordinary 
centrifugal pump. One the great difficulties holding 
lightship position that the motion the ship wears out the 
chain where comes contact with the sand the bottom the 
sea. 

stated that the method construction will present 
culties. the method construction not explained, not clear 
that such the fact. How, for instance, will the lower slopes the 
great flood? Can anyone say that loose stone, even large size, will 
stand that slope under such there 
culty drawing the net the down-stream side with mighty 
torrent passing over it? 

The author proposes construct two spillways the San Carlos 
embankment, but says his dam would perfectly safe weir.” 
not claimed that the surplus water may not discharged over spill- 
ways the San Carlos embankment; but the structures, safe with 
such immense quantities passing over them, should founded rock. 
Possibly good rock foundation near the surface can found, but 
not known that can. 

That such dam could used safely asa weir, cannot admitted. 
use for that purpose will necessitate that made not only 
water-tight, because the level the lake regulated this 
weir, but the gates, regulate the flow this enormous mass 
water over it, must adjustable and built top it. Would any 
engineer wish build adjustable, water-tight gates top that 
bag stone with 100 000 and possibly 200 000 cu. ft. water passing 
over it? 

The claim that this not experimental dam, because small 
one has been built small stream with sand bags instead stone, 
and ordinary twine net instead chain cable net, cannot 
accepted. Such dam, say the least, unquestionably experi- 
mental. None like has ever been built under similar conditions. 
Yet the safety the entire canal project, involving the expenditure 
$150 000 000 $175 000 000 will depend experi- 
mental structure such nature has place great project like 
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that Isthmian Canal, where many and such vast interests will 
centered. 

The members the Isthmian Canal Commission approached the 
canal problem with the feeling that grave responsibility rested 
their shoulders. the minds the Commission was matter 
supreme importance that constructions should adopted that 
was not perfectly feasible build, and when built, safe 
beyond all peradventure, barring extraordinary convulsions Na- 
ture, for which provision could not aimed adopt only 
such types structures had been tested successfully elsewhere 
under similar conditions, and reject all structures novel type 
which had not been thus tested. The question cost was not ignored, 
but, the consideration the problem, was given place secondary 
that safety and feasibility. Treating the subject from that stand- 
point, the Commission recommended project which was free from all 
unsafe questionable structures. Will not said that, this, the 
Commission was right? 


ALFRED Am. Soc. E.—The decision Congress 
its last session, favoring the Panama route, may seem make the subject 
the author’s paper dead issue. This decision, however, was sub- 
ject the express condition that the United States should given 
perpetual control the immediate vicinity the route. This con- 
dition was wisely interposed, for the Isthmian Canal problem 
less one sanitary than civil engineering. such control cannot 
had Panama and can obtained for the Nicaragua route, would 
better accept the latter. attempt the building canal 
either place without such control would invite the discredit and 
disaster which have attended previous work Panama. 

may help better understanding the paper brief refer- 
ence made the principal surveys the route. 

The first survey worth mentioning was made Colonel 
Childs, 1850 1852, for Cornelius Vanderbilt and his associates. 
His project was for canal ft. deep. His report was model 
engineering report, and has been the basis for the best the 
work done since. His line followed the river from the lake the 
mouth the Serapiqui, thence Greytown. Greytown 
then had excellent harbor, but, few years later, sand bar 
extended across and became lagoon. The next survey, omit- 
ting other mention the work the United States Coast Survey 
1865 the lower river, was made the United States Navy 1872-3, 
and known the Lull Survey, from the name the officer charge 
during the last year. line Jeft the San Juan short distance 
below the mouth the San Carlos, and thence canal was located 
the left bank the San Juan Greytown. This passed through 
Silico Lagoon and was approximately the line shown the 


DISCUSSION NICARAGUA CANAL. 837 


map reproduction mainly the map the Nicaragua Canal Com- Mr. Noble. 


mission) Lull Route Variant The other Lull Variants,” 
shown the map were not run Lull, were not shown his pub- 
lished maps referred toin hisreport, and the speaker knows rea- 
son for thus terming them. 

After the Lull survey came the series surveys made under the 
United States Navy, and next Chief Engineer the Maritime Canal 
Company, the latter covering period about five years, ending 
1893. these surveys Mr. Baron had responsible part. The 
principal result these was the development cut-off line, from 
the mouth the San Carlosto Greytown, which had some advantages. 
Like many other projects connection with this route its difficulties 
developed rapidly with more detailed examination. 

Since the suspension work the Maritime Canal Company, three 
examinations have been made commissions sent out the United 
States Government. the author has fallen into some confusion 
with regard these, seems necessary name them. The first was 
the Nicaragua Canal Board, whose work was done about six months 
1895. The second was the Nicaragua Canal Commission, appointed 
1897. This commission had its disposal about and made 
more careful surveys and studies than had been accomplished pre- 
viously. completed its work and disbanded 1899. The author 
has availed himself these data, but seems have the impression 
that they were the work the third commission, the Isthmian Canal 
Commission, which still existence, state suspended anima- 
tion. The author’s references this commission The 
first two commissions were concerned only with the Nicaragua route. 
The last was charged with the broad question Trans-Isthmian Canal 
communication. About were placed its disposal, and 
four-fifths this sum were expended for the Nicaragua route. The 
United States and the Maritime Canal Company have expended total 
about 500 000 surveys the Nicaragua route, and probably 
two-thirds this have been expended the region shown the 
author’s map—about one-quarter the route length. 

There was good reason for this concentration expenditure 
short section, for here are great difficulties and many alternatives. 
They are less other sections. From Lake Nicaragua the Pacific 
the route discovered and adopted Colonel Childs has been accepted 
all his successors save one. was satisfactory solution the 
problem that section. the lake section nothing need said 
here. The upper river section, extending from the lake the vicinity 
the mouth the San Carlos, some miles the river, has 
its best practicable solution the building great dam across the 
San Juan River, near the mouth that tributary, form so-called 
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The navigation thus obtained would 
still somewhat hazardous account the numerous curves and 
occasional strong currents, but the tributaries above the San Carlos 
bring little sediment; and channel, once made, could easily 

The real problems the Nicaragua route are the regulation lake 
level, and the location, construction and maintenance the section 
from the mouth the San Carlos the sea; they will referred 
inverse order. 

Below the proposed site the San Juan dam the tributaries 
the left bank the San Juan The largest, the San Fran- 
cisco, drains area perhaps sq. miles, and has maximum dis- 
charge possibly 4000 cu. ft. per second. The other streams are 
smaller. the opposite side the San Juan the divide about 
miles distant, and lofty range mountains with peaks 
rising 000 ft. Commencing with the San Carlos and going east- 
ward and southward, all the streams flowing down the slopes these 
mountains carry sand. The San Carlos, the largest tributary the 
San Juan, has maximum discharge probably 100 000 cu. ft. per 
second. transforms the channel the San Juan from stable one 
mass shifting sand bars. The Costa Rican volcanoes have been 
known erupt vast quantities sand, and are supposed the 
main source the supply brought down the San Carlos and other 
streams. 

About miles below the mouth the San Carlos the San Juan 
receives through its right bank its next largest tributary, the Sera- 
piqui. This stream has estimated maximum discharge about 
000 cu. ft. per second. Like the San Carlos, drains the northern 
slopes the Costa Rican volcanoes; and, again, like that stream, 
great sand bearer. The author proposes dam the Sera- 
piqui. far known, great pool could formed stop 
the moving sand safe distance from the canal. maintain 
the full depth the canal the crossing would best 
expensive undertaking. pool magnitude could formed the 
maximum discharge would have waste-ways. These would 
works great magnitude, second only those required the 
neighborhood the mouth the San Carlos. These considerations 
have been generally considered fatal canal location the right 
bank the San Juan. 

The parties employed the Isthmian Canal Commission have 
developed considerable topography not shown the author’s map; 
and that map shows some topography not yet seen except the eye 
faith; would difficult, however, for one not familiar with the 
tropical forest conditions, understand why such small results have 
been obtained from the large expenditures made this section. Yet 
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the expenditures have been made carefully, the work has been done Mr. Noble. 
with zeal and intelligence, and the apparently smali results are due 
the peculiarly difficult conditions. the hill sections one may walk 
the ridges rate miles per hour; but locating canal lines 
one seeks level ground, which this region heavy rainfall always 
swampy; here, transit line, cut through the dense vegetation, 
resembles tunnel, and mere reconnoissance formidable under- 
taking. The trees are much taller the low ground than the 
that, when viewed from tree-top other elevated point, country 
low hills and ravines will look like level plain. line may pass 
within ft. hill and its existence remain unsuspected until cross- 
tunnels are cut for cross-sectioning. such country hardly any- 
thing known the topography except within very short distances 
the With pretty full knowledge these conditions the 
speaker must question whether the information concerning the topog- 
raphy along the proposed route well known our sanguine 
author believes, and has doubt that those long captivating tangents 
would suffer the line were surveyed. not likely that the align- 
ment would materially better than that now obtained the left 
bank the San Juan where the minimum radius about 000 ft., 
excepting single curve the broad harbor channel Greytown. 

has been held many that the Caribbean terminus were loca- 
ted south the mouth the Colorado would remain clear sand, 
the San Juan being considered the only channel supplying it, and the 
drift sand being supposed entirely northward. The investi- 
gations the Nicaragua Canal Commission showed that the sea shore 
sand, far south, least, the mouth the Reventazon, 
which drains the southern slopes the Costa Rican and 
all the streams this coast may sand bearers. the north the 
mouth the San Juan the sandy beach extends for long distance, 
but the streams are not believed sand bearers, 

The direction the littoral current appears variable. The 
author states that observed westward current Harbor 
Head and the canal mouth which corresponds current the 
coast the northward. The Chief Engineer the Nicaragua Canal 
Commission 

littoral current off this coast for the most part southward. 
the hydrographic charts marked with velocity from 
one two knots per hour. During the year 1898 ran southward 
about eleven months. the trade winds were mildest the south- 
erly current diminished and finally stopped and then flowed gently 
northward for about one month. was told the sailors and fisher- 


men that this change the direction the current was expected 
them each year.” 


would seem that the author’s observations were taken during the 


Report the Nicaragua Canal 61. 
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Mr. Noble. comparatively small portion the year when the current was north- 


erly. The Chief Engineer that the sand not carried 
the littoral current, but urged along the shore 
wave 

The northeast trades blow almost constantly this coast, which, 
except the bight Greytown, has general direction only little 
west north. nota little puzzling why the trades should pro- 
duce sand movement northward. two occasions the speaker 
visited the shore little south Harbor Head; once near the head 
Agua Dulce Lagoon, miles the southward, and once near the 
mouth the River Indio, about the same distance the northward, 
and both these occasions the sand movement the beach was 
the southward, although smallin amount. Thespeaker does not attach 
much importance these few casual observations. The form the 
lagoons near the Colorado mouth, well the form the present 
outlet, strongly indicate northerly sand drift that vicinity. 
inclined believe, however, that the present movement not great 
anywhere, except the westerly stretch shore from the point 
Harbor Head the re-entrant angle the head the bight. this 
stretch the waves raised the northeast trade fall obliquely the 
coast and produce great sand movement the westward. This does 
not extend large quantity beyond the re-entrant angle the coast 
line, the sund being caught and held the bight. Although the 
indications are strong that the streams are now bringing down less 
sand than formerly, the sand movement the head the bight may 
nearly quite great ever, the sand being now supplied 
erosion from the point Harbor Head, the action now going being 
straightening the shore line. 

For various reasons the canal entrance near Greytown has been 
located the Greytown bight. One these reasons, which 
understood controlled the Maritime Canal Company, was the political 
necessity placing territory undoubtedly Nicaraguan, the 
exact boundary not having been defined that time; another reason 
was avoid crossing the lower San Juan, one the delta outlets 
the main river, which, even its reduced condition, still large 


stream and supposed carry some sand; and another the more 


sheltered entrance the harbor. 

Any harbor jetty located along this westerly coast will 
intercept the sand drift, and harbor will have maintained 
dredging. The amount may anywhere from 000 000 
cu. yds. per year. The entrance the Suez Canal Port Said 
maintained the same way under like conditions. The speaker 
concurs with the majority those who have looked into the subject, 
that this disadvantage, considerable is, less than would 


Ibid, 62. 
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encountered the crossing the Serapiqui canal the south Mr. Noble. 


side the San Juan. 

There appears little movement north the Greytown 
bight. This has led different engineers propose harbor near the 
mouth the Indio, where the conditions for economical maintenance 
are probably favorable anywhere the coast. 

The speaker will not discuss length the proposed plan dam 
construction. Its location below the mouth the San Carlos 
necessary, for the author’s route, toavoid choking the canal with sand 
the crossing the San Carlos. The great pool thus formed would 
extend several miles above the crossing, and the sand would 
dropped the head the pool. There being rock foundation 
within reach, rock-fill perhaps the only dam construction practi- 
cable any point below the mouth the San Carlos. The great 
objection such dam, with designed the author, 
that will not fully serve the purposes for which dam re- 
quired. 

its natural state Lake Nicaragua has extreme oscillation 
from ft. The variation any single year may not greatly 
exceed the project the Isthmian Canal Commission 
should carried out, the length the summit-level from the San 
Juan dam, the San Juan River, then across Lake Nicaragua and 
the continental divide beyond the first lock, will about 
miles, which miles will require deepening. Obviously, every 
foot depth excavation large amount, and extremely 
desirable hold the level Lake Nicaragua high practicable. 
the same time not permissible raise the high stage the 
lake above the normal. The attempt has been made, therefore, 
design regulating works which will enable the extreme oscillations 
the lake reduced about ft., the range being measured from 
normal extreme high. 

the lake region the year divided into two seasons, wet and 
dry. One the important results the work the Nicaragua Canal 
Commission was the discovery the fact that during some years the 
lake inflow less than the evaporation, and the the ex- 
pense storage. would necessary build the canal works 
that close the wet season the from the lake could 
stopped entirely. The crest the dam, therefore, must high- 
water level higher. overflow dam with fixed crest inadmis- 
sible. 

the other hand, prevent too high stage during wet season 
excessive precipitation, provision must made for very large dis- 
charge from the summit-level. For this, low crest required. 
These two requirements, high crest during one set conditions and 
low crest during another set, result movable dam. 
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The author’s dam, therefore, must built above the highest water 
level and have overflow any time. Waste-ways with movable 
crests, possibly under-sluices, must provided with capacity 
more than 100 000 ft. per second. suitable locality with rock 
foundations moderate depths known, and the constructions 
required would enormously expensive. few miles above the 
mouth the San Carlos site has been found where masonry dam 
can placed across the river solid rock, its crest provided with 
movable weirs which can supplemented waste-way similar 
character favorable site, any extent necessary, and all 
reasonable cost. The location above the mouth the San Carlos 
believed preferable, not only reason more favorable con- 
ditions for building, but because not necessary provide for 
wasting the San Carlos floods. 

The speaker believes that the line proposed the author intro- 
duces more serious difficulties than avoids, and that the dam does 
not meet the requirements the problem. 

The plan placing regulating weirs the San Carlos Ridge has 
been studied for twelve more years, and the three United States 
Commissions, among others. considered only connec- 
tion with the Ochoa Dam which located where the Ridge 
terminates, its northerly end, the San Juan, This place was 
not considered favorable for adam either these Commissions, 
and attention was first given the search better one and with 
success; the San Carlos Ridge does not connect with the new dam 
site, and further physical examination was made. the new 
dam site, rock within easy reach the pneumatic process, the 
rock the adjacent hills affords satisfactory abutments, and large 
quantity water could passed over without danger the 
structure. the connecting ridge the San Carlos side excellent 
site was found for waste-way where hard rock moderate depth 
was developed borings. The two waterways, counting the dam 
one, both equipped with movable dams sluices, would give safe 
control the summit level the canal. 

are several small gaps saddles the San Carlos Ridge 
where the ground below, but little above the proposed summit 
level. The engineer the Maritime Canal Company proposed 
build several small weirs and sluices the ridge, and, two sites, 
made few borings which not appear have reached rock, 
although sunk considerable depths. The quantity water 
discharged was greatly under-estimated. The material, hard clay, 
might have served for foundations small structures, but waste-ways 
for the discharge of, say, 200 000 cu. ft. water per second would 
enormous structures, and should founded hard, sound rock. 


Added the original discussion after reading Mr. North’s question page 843. 
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With rock surface far down appears the San Carlos Mr. Noble. 
Ridge, the cost such structures would very great. 
The clay hills Nicaragua appear have been formed entirely 
rock decay the places where they now exist. Many borings have 
been made the left bank the river the located canal line 
the Isthmian Canal Commission. the vicinity Ochoa the rock 
lower and its upper portion more decayed than further the 
river. 
The question the discharge the water the San Francisco 
implies the canal location, through the so-called East Divide. 
course, the waters could thus discharged, but they could wasted 
quite well over waste-way their own valley conducted 
through several canal sections, thus setting currents therein. The 
waste-way would small structure. The discharge from the San 
Francisco smaller than formerly supposed. 


Am. Soc. E.—Have those who are study- Mr. North. 
ing this Isthmian Canal project considered the practicability placing 
regulating weirs, for controlling the height Lake Nicaragua, what 
known the San Carlos Ridge? 

has been represented that this ridge, for approximate distance 
miles, has depressions below the desired elevation Lake 
Nicaragua. weir weirs this ridge, capable passing 200 000 
ft. water per second would probably carry the San Carlos sand 
out the Nor there any apparent reason why, with high- 
level canal, the waters the San Francisco could not passed 
through the same weir. 


Am. (by letter).—Although the issue Mr. Haupt. 
the relative importance the two routes present minor 
importance, there are certain statements fact this paper which 
seem worthy further discussion. 

For example, the author states follows: 


First. majority this sand, but not all, comes from the 
Colorado mouth the San Juan, and transported westward wave 
action along the beach, which the waves strike diagonally, under 
the influence the prevailing easterly winds.” 


the following paragraph stated: 


The conditions the mouth the Colorado are quite different, 
and present nearly stable equilibrium. There has been 
appreciable change, the present time, the Colorado mouth, 
while great changes have taken place Greytown, The 
whole geological and physical evidence this locality points conclu- 
sively the fact that the whole littoral, from the highlands the 
mouth the Colorado the present canal mouth, condition 
constant accretion.” 

The writer cannot concur with the author the interpretation 


the physical changes, their causes, along this portion that 


> 
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Mr. Haupt. coast, for they seem contradictory, and not appear conform 


the recorded facts. the greater part the sand comes from the 
mouth the Colorado, would seem reasonable find extended, 
protruding bar; and, the conditions are stable equilibrium, 
difficult understand how this locality can condition ‘‘con- 
stant accretion,” how the northeasterly trades can drive this sand 
the bight the coast and close the former harbor, when the general 
trend the coast the mouth nearly south, may seen from 
the map, Plate XXXVIII.* 

Moreover, the long and narrow lagoons the northward the 
mouth are very suggestive the outlet having been, very 
remote date, some miles farther north than to-day. 

The following extract from the writer’s diary would seem con- 
firm the thought that the littoral drift does not travel from the mouth 
northward the face the winds, but from the salient southward: 

Jan. 6th, beach Rio Tauro. 
Breakers discolored for 300 400 ft. out, where they begin breaking, 
probably 12-ft. depths. Old, large trees hardwood standing 
and edge breakers. Have been there about years, according 
our guide. (Some white mangroves were ft. circumference.) 
Reached the mouth the Tauro from Harbor Head Lagoon 3.10 
M., and found had shifted mile south its position former 
maps, and, although the sea was breaking normally the coast, the 
creepers and drift were inclined Frequent outcrops 
hard clay protruded into the showing active erosion, and 
accounting for the discoloration. The beach formed rampart about 
ft. above low water, and its inner slope terminated swamp 
covered with Silico 

The clay situ and the trees more than century old standing 
the water indicated the writer that there was erosion rather than 
accretion,” and this view further confirmed the com- 
parative study the charts, for, January the diary records that 
the average recession the beach and near the salient east 
Harbor Head Lagoon found the rate per annum, 
while, the bight the westward, and south the Rio Indio, there 
has been advance ft. per annum. Between these localities 
and there such neutral axis the Board 1895 men- 
tioned their report, but several miles west the point stated 
that report, and only short distance east the 000-ft. pier built 
the Maritime Canal Company. This pier was quite successful 
arresting the westward-moving drift and the foreshore 
for several miles the eastward, while that the westward has 
receded. 

Second.—The author concludes, from the premises, interpreted, 
that utterly impossible restore the harbor; and endorses the 
location the entrance the salient east Harbor Head, because 
the more stable conditions. 


Proceedings, Am. Soc. E., for October, 1902. 
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examination all the available charts from 1832 date, Mr. Haupt. 


the spot, and critical analysis and study the movements the 
sandy cordon which finally enclosed Greytown Harbor, have been made 
the writer. From these data was found that the average rate 
progression the point was 291 ft. per annum, and the average quan- 
tity material deposited was 582 000 cu. yds. per annum. ‘‘At the 
same rate, close the harbor would require 000 divided 291, 
years—which, added 1834, gives 1865, which date actually 
closed.” 

The capacity the beach impound the drift, jetty were built 
out 000 ft. east the present structure and extended 300 ft. the 
contour, would 600 000 cu. yds., and would require 
years After this, because the steeper slope and longer 
reach, the annual advance the shore line would not exceed linear 
feet. 

From these studies, the writer concluded that the problem 
restoring excellent harbor was quite practicable and relatively in- 
expensive. The remarkable series interior lagoons, lying, they 
do, the west the river, with their axes nearly parallel one 
another and intervals varying from 000 750 ft. apart, demon- 
strates the cyclic character the movement due the constancy 
the prevailing forces, and serves simplify this problem. 


his report thereon, Professor Henry Mitchell, late the United 
States Coast Survey, said: 


The rate advance will reduced from year year, because 
the base the triangle will extend farther and farther eastward. 


struction the harbor practicable.” 

His estimate the average annual drift, based shorter period, 
was 730 000 cu. yds., more than the present time. 

The Isthmian Canal Commission believes the harbor can created 
Greytown for much smaller sum than Colon, and has thus 
reported has located the proposed entrance the westward 
Harbor Head, being better than the mouth the Colorado, and the 
former has the additional advantage avoiding the severe freshets 
and the sediment from the large rivers the Costa Rica bank the 
the San Juan. 

The this southerly route, necessity, must depend 
upon its accessibility from the sea, and, true that the majority 
the (if not all) comes from the Colorado,” and two jetties 
would required, aided dredging, maintain opening suffi- 
cient depth, would seem present less favorable condition than 
the point selected the Commission. 

The survey from which the hydrography has been compiled appears 
that made the Nicaragua Canal Commission, and shows the 
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direction and intensity the littoral currents off the mouth the 
Colorado 0.3 and 0.34 knot per hour, setting the southward. 
this important the consideration the direction the drift, 
should not omitted from the available data. 

Until the question route determined finally the Govern- 
ment would seem superfluous consider further the details 
this interesting and important subject. 

Am. Soc. (by letter).—The author has. 
advanced new idea the construction rock-filldams. The writer 
considers ‘the idea steel-chain net, connection with the con- 
struction rock-fill dam, step the right direction, and analogous. 
the progressive practice steel and concrete construction other 
branches. 

Where the engineer practical field experience, who, under 
certain conditions, has found not his convenience use the sand 
bag; under certain other conditions, the gabion; and, under still 
different conditions, the timber log crib for the retention loose 
rock? And the evolution from the latter the steel-chain net, 
bag, such irrational one? 

seems the writer that perfectly rational, and concedes 
most readily any credit due the author for the novelty thereof. 

However, the writer takes serious exceptions the dependence 
placed the author the steel-chain net for keeping the rock-fill 
place permanently overflow dam. The writer very much 
afraid that all the fine calculations would come naught 
during overflow ft. deep, has assumed, over such dam. 

But there are other plentiful opportunities, the large field our 
profession, where the engineer, confronted with certain conditions and 
problems, would hail this idea steel-chain bags godsend. 

For instance, without leaving the field Isthmian Canal engineer- 
ing, need only turn the problem temporary dams, presented 
that ‘‘old master” engineering, Morison, Past-President, 
Am. E., his paper the Bohio Dam, recently discussed 
this Society, for that matter the very rock-fill dams proposed 
him. This would away entirely with the temporary dam, his 
case, which latter dam seemed perturb him not little. 

other words, the writer contends that, the construction 
rock-fill dams not designed take overflow, the use the steel 
chain proposed the author, net bag form, guard against 
sudden floods during their construction entirely feasible and prac- 
tical, provided the period construction not prolonged beyond 
few seasons. 

The old adage, which well exemplified here our own blessed 
country and symbolized our coat arms, viz; Union there 
Strength,” the underlying principle the idea advanced the 
author; and who will gainsay it? 
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VIRTUAL GRADES FOR FREIGHT TRAINS. 
Discussion.* 


factor affecting the question momentum grades,” which Mr. Dennis 
does not appear have mentioned: This consists the surplus energy 
stored the boiler after level down-hill run, where the use 
steam has been for some time less than the boiler production. 

locomotive has yet been built which can supply steam for 
indefinite period fast can used the cylinders, even 
economical speed; but, virtue this stored energy, when the steam 
full boiler pressure, locomotive can much greater load 
than can hauled continuously. ascending long grade, point 
will reached beyond which the possible load will depend entirely 
the capavity the boiler produce steam for current use. 

The distance this point from the foot the grade will 
function the momentum and this stored energy. 

For all grades having length less than this distance would 
possible, therefore, increase the rate, and, making correspond- 
ing decrease the length, not affect load. Attentionis 
called practical application this Mr. Dennis’ paper. 

any engineer experience the location railways numerous 
examples will occur where such arrangement will result small 
saving construction costs. 


This discussion Dennis, Am. Soc. E., printed 
expressed may brought all members the Society further discussion. 


Communications this subject received prior January 23d, 1908, will pub- 
lished subsequently. 
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Some years ago, when connected with railway construction, the 
writer began the collection data bearing this subject, with the 
view developing some facts practical value. Subsequent engage- 
ments entirely different direction prevented further work 
this line, but has always seemed field for investigation 
small value the economic construction railways. This paper 
would appear furnish valuable data for such study. 


Esq.—The subject which attention called 
Mr. Dennis’ paper very interesting indeed; and yet true that 
has never been discussed sufficiently. 

questions the same kind are arising Russia from time 
time, the speaker’s intention give some general idea what 
being done there, far able so, not being possession 
exact figures. 

Fixing grades one the most delicate operations the problem 
location railroads, and, practically, has revised every 
time that the increase traffic makes necessary undertake further 
developments. not doubted that the proper location mo- 
mentum grades would greatly improve existing conditions, and this 
should always considered the first installation. 

The speaker does not know whether railway engineers really disap- 
prove momentum grades. believes, the contrary, that they 
always introduce them, when the possibility reducing the first cost 
installation clear; but some cases their adoption involves 
extra expenditure construction, and one should certain that the 
traffic will large enough justify it. 

some cases the difficulty introducing momentum grades 
reaches the impossible. The location bridges and other railway 
constructions often unchangeable; and the necessity for protecting 
the line from snow exercises very peculiar influence the profile 
the road. Shallow excavations are regarded the most dangerous 
this respect, and, Russia, the recent practice such cases has been 
make the excavation like embankment, which means, that the 
excavation one side the track deepened considerably and en- 
larged, and the roadbed looks somewhat higher than other parts the 


excavation, the new lines the Moscow-Riazan-Kazan Railroad, 


for example. 


Sometimes, also, curved transition vertical plane from one 
grade another used, which also favorably reported modify- 
ing the shock the angle. 

The difference level between two divisional points can generally 
varied only within small limits, and the author himself thinks that 
the grades out divisional point should reduced somewhat 
lower grade than other points. 


Engineer Ways Communication, St. Petersburg, Russia. 
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Now, the grades, curvatures and other technical features every Mr. Maximoff. 
new railroad Russia must approved the Government; that 
what called the technical conditions and always printed. 

The same required for every further development, and the sets 
technical conditions furnish the most valuable material for the 
study the history and present state railway engineering Russia. 

flat country the steepest grades only exceptionally exceed 1%, 
and one the oldest and best equipped roads, namely, the Vladikav- 
kas Railway, found advantageous rebuild its main line, while 
reducing the highest grade 0.6%, expense some $15 000 000. 

The distance between the stations very seldom exceeds miles, 
for the purpose providing water supply for the locomotives; and, 
after some years, invariably reduced opening intermediate stop 
and crossing points; and, usually, level grades, grades not exceeding 
0.2%, for further location stations, are provided within every 
miles, course, sufficient length track. 

Even the distance miles there good reason take care 
momentum grades, but frequent stops change very substantially the 
conditions riding, and the stations occupy very large perceutage 
the whole length the line. 

Add, too, that the organization movement trains Russian 
railroads differs very materially from the practice this country. 

The freight trains are not always composed the full number 
cars, and their later arrival regarded less important does not 
disturb the movement passenger trains. 

The largest number cars now admitted one train nearly 
seventy empty cars, and the length the main track varies between 
2000 and 2300 ft. small crossing stations. Thus the desire 
increase the number cars the train involves extra expenditure 
the stations and increases the difficulty handling, maintaining 
and inspecting them. the other hand, practically restricted 
the strength coupling accommodations. 

The number cars the disposal each railroad Russia, 
Government private, regulated the Government according 
the demands the daily traffic, and every car can run every 
track the Empire, except few railways small gauge. 

The commercial side this mutual exchange regulated rea- 
sonable laws. That state things has great advantages, and the 
troubles the grain-carrying railroads the South Russia were 
diminished considerably after its adoption; but has also some incon- 
veniences, because all substantial improvements the rolling stock 
must undertaken almost simultaneously. 

very few cases the introduction momentum grades would 
lead increasing the speed foot those grades, and thus 
necessitate the adoption heavier types rails, thus involving addi- 
tional expense great variety types rails. 
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Another unfavorable circumstance that the elevation the rails 
curves always adapted quick-moving passenger trains, and the 
wheels the cars heavy freight train, want centrifugal 
force, are pressed against the interior rail, thus increasing the resist- 
ance. the technical conditions mentioned that the resistance 
train moving grade curve must the same the high- 
est grade without curvature; that means that curvature the grades 
must reduced; but very difficult ascertain whether prac- 
tice this rule followed carefully, and, even the passenger trains 
move under good conditions, the freight trains may somewhat neg- 
lected such respect. 

Thus, many different circumstances, pro and contra, fight the intro- 
duction momentum grades, and, fact, all their theoretical advan- 
tages may destroyed some intractability the part the 
engineering personnel, may become minor importance the 
presence other urgent improvements commercial nature; but 
still the speaker fully agrees with the author the lack good 
experiments leads lack attention this subject. 

Russia the calculation virtual grades generally made 
using the formula General Petroff, whose remarkable studies 
the friction and the resistance trains are printed Russian and 
French, and are thus accessible American engineers. Further 
developments are necessary, however. 

make good experiments difficult task; and great faults are 
often committed very able men, especially the determination 
the grade, which always needs the most precise leveling. 

During construction the grades are often executed the contrac- 
tors, and not exactly accordance the drawings. Even the 
maintenance the railroad, considerable changes may occur the 
renewal ballast. For example, the speaker once was told that 
certain station, after some few years existence, instead being 
level grade, was found 0.3% grade. the greatest pre- 
cautions for exact determination the grade not taken, the 
results experiments may become entirely wrong. 

The conditions the roadbed, whether frozen not, that is, 
whether more less elastic, arealso examined carefully, and the 
latest practice use the photographic method observation, de- 
veloped Mr. Vassiontynski, Engineer Ways Communication. 

For eliminating, far possible, the influence the personal 
ability the engineer the train, the apparatus Mr. Livtsnak 
was found great value, showing the locomotive man the profile 
the line, the position the engine, and its speed every moment. 

Russian rolling stock somewhat different from American, and 
the author’s conclusions cannot adapted entirely the peculiar 
Russian conditions. 
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The subject great interest and considerable importance, Mr. Maximoff. 


and treated very successfully the author. 


Joun Am. Soc. (by letter).—The writer has Mr. Fulton. 


made some experiments find out what speeds specific freight train 
ought able make, various rates grade, with the ultimate 
object determining what practicable use momen- 
tum grades. 

One the conclusions arrived at, and which might, perhaps, 
have been accepted is, that every rate grade has its 
corresponding. normal speed for any specific train, and that every 


speed has its normal grade for that train. 


train which can maintain uniform speed miles per hour 
long 0.70% grade can maintain uniform speed miles 
per hour 20% grade; and any moment that train act- 
ually running speed miles per hour, virtually running 
down hill, although the profile grade that point may very decid- 
edly hill. 

Another conclusion arrived is, that momentum already acquired 
has but limited field influence, and cannot spread out indefi- 
nitely over long, steep grade. 

state rest and working steam continuously, will have substan- 
tially the same speed had left with high speed, of, say, 
miles per hour. 

The writer’s diagram, Fig. for 0.40% ruling grade, based 
the assumption that the combination engine and train will 
such that can maintain continuously speed miles per hour 
0.40% grade unlimited length. 

This somewhat lighter load, assuming the sameengine for each, 
than one which could make only miles per hour grade, 
which the author has assumed. 

comparing the performances the train, indicated the 
author’s diagram, with those the train, the writer’s dia- 
gram, will seen that this lighter train does not acquire quite 
high speeds given distance, and loses speed more quickly 
adverse grade. 

These differences are generally slight, but, some cases, 
0.10% grade and with initial speed miles per hour, the re- 
sulting the end one mile such 0.10% grade would 
miles per hour, according the author’s diagram, while, according 
the writer’s diagram, this engine hauling lighter train would have 
speed only miles per hour. 

comparing the author’s and the writer’s diagrams, for 0.50% 
and 0.60% ruling grades, similar differences appear. 

may said, therefore, thatthe writer’s diagrams, adapted best 
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Mr. Fulton. engines having about 56-in. drivers, give results little more 


ative than those the author. 

The author notes considerable drop steam power after passing 
the first mile, indicating that his train too heavy even for the 
continuous speed 0.40% grade, and that the apparent differ- 
ences between the results the two diagrams are not quite 
the actual differences. 

probable that these differences are largely due the widely 
different values ascribed train resistance. 

seems incredible that train resistance can substantially con- 
stant quantity for all freight-train speeds. 

that were true, then freight train, having initial speed of, say, 
miles per hour when commencing the descent 0.30% grade 
(the author’s 4.7 per ton the equivalent 0.23% grade), 
would continue increase speed indefinitely, and would ‘‘run 
even with steam shut off. 


A, 1 

16m. 10M. 10M. 40 M, M. 18M. OM. 


According the writer’s method, this train, adapted, noted, for 
0.40% ruling grade, would slow down about miles per hour 
even when working steam the best advantage; and, not working 
steam, but running gravity alone, would slow down miles 
per hour, for the reason that the train resistance this latter speed 
would about lbs. per ton, equivalent 0.30% grade. 

coincide almost exactly with the values determined from the Engineer- 


ing News’ formula for train resistance and seems. 


probable that this formula close enough for all practical purposes. 
The method using the diagram will understood from the. 
sketch, Fig. and may described follows: 
Select the initial speed the curved line representing the grade 
question; follow that curve distance equal the grade length, and 
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TRAIN SPEEDS AND DISTANCES CORRESPONDING WITH TEN-MILE 
MAXIMUM CONTINUOUS SPEED ON+0.40% GRADE. 


Mile 
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Mr. Fulton. read the speed that point; with that speed the curve represent- 
ing the next grade follow along that curve, the former curve, and 
read the speed before. 

The sketch, Fig. shows how sometimes possible build 


piece railroad apparent 0.70% ruling grades, and then operate 
0.40% ruling grades. 
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MEMOIRS DECEASED MEMBERS. 


will reproduced the Volumes Transactions. Any informa- 
tion which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


GEORGE SEARS GREENE,* Past-President and Am. Soe. 
28TH, 1899. 


George Sears Greene, son Caleb and Sarah Robinson Greene, 
was born Apponaug, the Town Warwick, Rhode Island, 
May 6th, 1801. 

was descendant, the seventh generation, from John Greene, 
surgeon, who came America 1635, from Salisbury, England, 
and settled Warwick 1642. Among his descendants, the fifth 
generation, was General Nathanael Greene, who was distinguished 
officer the American Army the War for Independence. 

The subject this memoir entered the United States Military 
Academy West Point 1819. During the last year his academic 
course was Acting Assistant Professor Mathematics. June, 
1823, was graduated second his class, was appointed Second 
Lieutenant Artillery, and was detailed Assistant Professor 
Mathematics and Engineering the Academy, and continued there 
until 1827, with the exception four months’ service the Artillery 
School Fortress Monroe 1824. leaving West Point served 
with his regiment, the Third Artillery, duty Maine, 
Rhode Island and Massachusetts, and ordnance duty. 

May, 1829, was promoted First Lieutenancy. June 
30th, 1836, resigned his commission the Army and entered 
the practice civil engineering, engaging the construction rail- 
roads North Carolina, Maine, Massachusetts, Rhode Island and 
Maryland. 

1856 was retained the Croton Aqueduct Department 
New York City, and for six years was occupied the design and con- 
struction works for the extension the water supply, comprising 
the large distributing reservoir Central Park, ft. deep, and 
covering acres; the construction wrought-iron pipe, 90.5 ins. 
diameter and 400 ft. long, High Bridge, across the Harlem 
River; and the laying cast-iron pipe, ins. diameter and 
ft. long, across Manhattan Valley. 

There were that time examples similar works equal 
magnitude with these. The plans and specifications prepared for 


Am. Soc. E., Committee appointed the Board Direction. 
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these works Captain Greene were carefully elaborated, and 
embodied several novel features reservoir and pipe construction, 
among which were the precautions taken against leakage and loss 
water founding the puddle walls the surrounding embankments 
concrete laid trenches the solid rock; constructing 
division embankment, with its top ft. below the full water line 
the reservoir, and having its center puddle wall founded 
resting rock, and having upon toothing wall brick 
masonry, ft. high, which the puddle embraced; lining the water 
faces all embankments with pavement masonry bed con- 
crete; and requiring all embankments built thin layers 
rolled with grooved roller. 

Another novel practice was the use concrete large masses 
(rendered practicable the invention the stone crusher 1858 
Eli Whitney Blake), and the reduction cost and increase 
specific gravity the mass the insertion large unwrought stones. 
There was also precedent for the construction the 90-in. wrought- 
iron pipe across High Bridge, more than mile long supported 
saddles which rest rollers, thus permitting changes length 
each end the pipe. 

the case the pipe across Manhattan Valley, which was 
ins. greater diameter than any cast-iron water pipe previously 
manufactured, Captain Greene’s investigations, the material and 
methods manufacture then existing, led him discard the ordi- 
nary hub joint and have the pipes cast straight cylinders, with 
the joints made half-sleeves bolted together. leaks fractures 
have occurred these pipes, while, the case line 6-ft. cast- 
iron pipe with hub joints, laid some years later, under other auspices, 
most the joints failed under pressure when water was turned on. 

The works which Captain Greene had designed were well under 
way when the attempt was made destroy the integrity the Union. 
responded promptly his country’s call, and went the front 
January, 1862, Colonel the 60th Regiment, New York Volun- 
teers. April 8th, 1862, was commissioned Brigadier General, 
United States Volunteers, and served the Army Northern Vir- 
ginia and the Army the Potomac until September, 1863, partici- 
pating the battles Cedar Mountain, Antietam, Chancellorsville, 
numerous minor engagements, and Gettysburg, where, the night 
July 2d, 1863, his brigade, reduced less than 500 men, held the 
extreme right the Federal line Culp’s Hill for four hours against 
repeated assaults the enemy, and defeated the strenuous efforts 
made turn the Federal flank. October, 1863, his brigade accom- 
panied the Twelfth Army Corps Tennessee, where participated 
several engagements, until October 28th, when, the battle 
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Wauhatchie, Minie rifle bullet passed through his mouth, coming 
out through his right cheek. Even this severe wound only disabled 
him temporarily, thanks his vigorous constitution and determined 
will. did not even into hospital, and forty days was able 
perform court-martial duty, which was assigned and which 
served until January 25th, 1865, when rejoined his brigade 
the field North Carolina and took part numerous minor engage- 
ments. March 13th, 1865, was commissioned Brevet Major 
General, United States Volunteers, for and meritorious 
served garrison and court-martial duty Wash- 
ington, C., until April 30th, 1866, when was mustered out 
the service. This terminated General Greene’s military career, except 
that 1894 Congress passed special act restoring him the Regular 
Army, with the rank First Lieutenant, and retiring him. 

civil engineering, however, was only the beginning another 
twenty years active practice, age when most members the 
profession are considering retirement from practice. 

The Croton Aqueduct Department New York City had just 
reached the determination construct additional storage reservoirs 
the Croton Valley, and, after year spent careful examination 
and comparison several sites, the availability which had been 


made apparent comprehensive survey the entire valley made 


several years before, had decided, March 17th, 1866, construct 
the first such reservoirs Boyd’s Corners, the West Branch 
the Croton River, where was found dam, ft. high from bed- 
rock and 670 ft. long top could built impound 700 million 
gallons. the design and construction this work, General Greene 
took charge May Ist, 1866. There were American precedents 
for the construction dams this magnitude, and there was 
literature the subject the English language. Indeed, the only 
published discussion the principles which should prevail the 
design high masonry dams was the treatise Sazilly the Annales 
des Ponts Chaussées, 1853. But, with General Greene’s thorough 
scientific education, his long experience with materials and modes 
construction, and his habits prompt decision, accentuated, 
doubt, his recent active participation military affairs, did not 
take him long decide upon plan dam which the materials 
most available should utilized, with the least expenditure time 
and money, and disposed produce the most effective results; 
and August 28th the contract was let for the construction the 
Boyd’s Corners Dam. 

May 11th, 1867, the retirement the late Alfred Craven, 
Past-President, Am. Soc. E., from the position Commissioner 
and Chief Engineer the Croton Aqueduct Department, General 
Greene was chosen his successor, and held that position until the 
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Department was abolished the charter 1870, and its duties 
transferred the Department Public Works, May Ist, that 
year. General Greene remained theservice the Department until 
January 1871, assistant engineer. 

From 1868 1871 was also Consulting Engineer the Mor- 
risania Survey Commission which inaugurated the system exact 
topographical surveys and monumenting base lines and street 
lines which has since been extended over the whole what now 
termed the Borough the Bronx, under the specifications framed 
the engineers this Commission. August 24th, 1871, was 
appointed Chief Engineer the newly organized Board Public 
Works the District Columbia, with instructions devise sys- 
tem sewerage for the City Washington. made report 
this subject, but his connection with the works terminated June 
24th, 1872, and returned New York, and, from October, 1872, 
September, 1873, was Consulting Engineer, tothe Department Public 
Parks, communications across the Harlem River bridges and 
tunnels. 

the year 1873 was also occupied one Board Engi- 
neers examine the surveys and estimate the cost ship canal 
from Lake Champlain the St. Lawrence River; and member 


Engineer Commission test the working and construction 


water meters for New York City. was also called upon 
examine projects for extending and improving the water supply 
Detroit, and August, 15th, 1874, conjunction with his col- 
league the investigation, General Godfrey Weitzel, reported that 
filtration was necessary ensure purity the water drawn from 
either Lake St. Clair the Detroit River. This suggestion was 
too advance the times regarded favorably the 
authorities. 

June Ist, 1874, was appointed Civil and Topographical En- 
gineer the Department Public Parks New York City, 
charge the designing the street system for the then recently an- 
nexed district north the Harlem River, now designated the Bor- 
ough the Bronx. Some studies plans for streets were 
made him, but November 5th, 1875, was transferred 
the position Engineer Construction Streets and Sewers, 
that District, which office held until October 3d, 1877. The 
most important the works which had charge during this 
period was the main outfall sewer Brook Avenue, which drains 
area 2615 acres and has gradient only ft. 2618 ft. 
arched conduit brick, ft. wide and 9.88 ft. high, the bot- 
tom being below the water level the Harlem River, into which 
discharges. The specifications for this work were very complete and 
thorough, and were deemed worthy preservation, example 
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what such document ought be, the American reprint Bald- 
win Latham’s book Sewerage, issued 1877. 

the consideration the question rapid transit New York 
City, between 1866 and 1880, General Greene took important part. 
The Legislature 1866 designated Mr. Craven, the engineer 
the Croton Aqueduct Board, one the members Commission 
report upon the most advantageous and proper routes for the 
transportation passengers New York City; and the task ex- 
amining critically the numerous suggestions made that Commis- 
sion devolved largely upon General Greene, Mr. Craven’s associate 
this work. The conclusion reached the Commission was that the 
best method attaining the desired end was the construction 
underground railways. The New York City Central Underground 
Railway Company was incorporated 1869, and once caused ex- 
Chesbrough and General Greene, and their report, estimating the cost 
the road from City Hall Park Harlem River $17 625 301, and 
expressing the opinion that ‘‘the work question will pay,” was 
presented October 19th, 1869. Capital could not procured 
carry out these plans. 1871 General Greene, consulting engineer 
the Beach Pneumatic Railway Company, advocated the construc- 
tion under Broadway. When underground roads were 
found impracticable for the time, was engaged 1873 
consider the plans for the construction the Greenwich Street ele- 
vated railway from Rector Street Thirtieth Street. Six years later, 
when the extension the elevated railroad system was agitated, 
was appointed engineer the Rapid Transit Commission April 2d, 
1879, which established the route and prepared the plans for the cross- 
ing the Harlem River Eighth Avenue and 155th Street, and or- 
ganized the West Side and Yonkers Rapid Transit Company, which 
built the bridge there. This Commission also organized companies 
and had plans and specifications prepared for rapid transit railroad 
from the City Hall Forty-second Street, and for several new lines 
road the Borough the Bronx, but the Courts decided 
that their powers had been exhausted the organization one 
company. 

the hydraulic and sanitary works which, about this 
period, General Greene’s opinion was sought, may mentioned the 
water supply for Yonkers, New York, 1874; projects for the sewer- 
age Providence, Rhode Island, 1875; and the enlargement the 
water-works Troy, New York, 1877. 1883 was one the 
engineers called upon the Commissioner Public Works New 
York City advise upon the plans prepared for the New Croton 
Aqueduct. 

March 6th, 1886, was appointed the Aqueduct Commis- 
sioners one Board Examining Engineers investigate 
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charges which had been made affecting the management and the con- 
dition the work which had been done. Such was his physical vigor 
even his advanced age that insisted walking through the en- 
tire length the tunnels, examining closely everything went, 
task which his associates, Generals Newton and Gillmore, found 
themselves unequal, although nearly twenty-five years his juniors. 
This was his last professional service, but maintained his mental 
vigor and much his physical strength until his death, which 
occurred January 28th, 1899, his home Morristown, New 
Jersey. 

his whole career civil engineer, General Greene, while cau- 
tious and conservative, was progressive, and kept fully abreast 
all advances his profession. was one the original members 
the American Society Civil Engineers, established November 
5th, 1852, was President the Society for two years beginning No- 
vember 3d, 1875, and was elected Honorary Member October 
26th, 1888. 

social life was fond companionship, and was greatly be- 
loved large circle friends all ages whom the stores 
information acquired his long career close study and acute 
observation, and preserved his remarkably retentive memory, were 
freely unfolded. enthusiastic member the Military Order The 
Loyal Legion, the reunions that association were source great 
enjoyment him well his old comrades. esteemed particu- 
larly the hereditary feature the organization, taking, did, 
great interest genealogical studies. was, for several years, Presi- 
dent the New York Genealogical and Biographical Society. was, 
also, for thirty-one years, member the Century Association New 
York City. 

July 14th, 1828, was married Elizabeth, daughter 
David and Mary (Atwell) Vinton, Providence, Rhode Island. She 
died December 26th, 1832. February 1837, married 
Martha, daughter Samuel Dana, Charlestown, Massachusetts, for 
many years Representative Congress. Five sons and daughter 
were the offspring this marriage. 


SAMUEL BARRETT CUSHING,* Am. Soe. 
1888. 


Samuel Barrett Cushing, Junior, was born Providence, Rhode 
Island, July 1846, and was the son Member the 


*Memoir prepared the Secretary from information furnished Edwin Daw- 
ley and George Tingley, Members, Am. Soc. E., and Simmons, Esq. 
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American Society Civil Engineers who was considered among the 
first the hydraulic engineers his day.* Young Cushing’s early 
education was obtained the public schools Providence, and 
May, 1866, being graduated from the High School, entered his 
father’s office. the death his father, 1873, Mr. Cushing suc- 
ceeded the business. His ability was recognized the Supreme 
Court the State, which appointed him succeed his father, and 
gave him authority regulate the taking and use for power the 
water the Blackstone River and Woonsocket, under 
the decree based upon his father’s investigations and report. 

The rearrangement the railroad terminal facilities Providence, 
recently accomplished, matter which the municipality and the 
railway corporations were jointly concerned, was for many 
subject for consideration and report various commissions. The 
elder Cushing was engineer one the earlier these bodies, the 
Commissioners the Cove Lands, which presented its report 1873, 
but, was feeble health when the engineering work was done, 
the plans submitted this commission were those An- 
other work consequence the elder Cushing’s charge the time 
-his death was the building the dam the Flat River Reservoir, 
which flowed area 900 acres, and this work the young man car- 
ried completion. 

railroad work, Mr. Cushing made preliminary surveys for line 
from Ashland Lowell, Massachusetts, passing through Framing- 
ham, Wayland and Concord, also line from Northbridge Milford, 
Massachusetts, and made the preliminary survey and located the 
Webster Branch the Boston and Albany Railroad, from Webster 
Rochdale, Massachusetts. was the local engineer Providence 
the Boston and Providence and the Providence and Worcester Rail- 
roads, and constructed the East Providence Branch the latter road, 
from Valley Falls tidewater East Providence. 

Much his practice was devoted foundations. built the 
Arkwright Dam, the Blackstone Dam, the Barden Reservoir Dam and 
the Happy Hollow Dam, and was Consulting Engineer the 
tion the dam the Diamond Hill Reservoir for the Pawtucket 
Water-Works. the construction these works, was appointed 
the Court, Commissioner, Award Damages the Mill Owners 
Pawtucket and Central Falls for water taken from the Abbott Run 
the water-works. 

was considered the Town Cumberland, Rhode Island, 
its engineer, and designed and built several highway bridges over the 
Blackstone that town. Six bridges over the Abbott Run, tribu- 
tary the Blackstone, were also built him. Among the larger 
single pieces work undertook were the coal pockets the Lons- 


Samuel Barrett Cushing, Senior, see Proceedings, Am. Soc. E., 
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dale Company’s wharf Providence, and the foundations for the 
large chimney the Narragansett Electric Lighting Company 
Providence,* which was engaged the time his death. 
was quiet and gentlemanly tastes and was highly esteemed those 
with whom was associated. 

Some the Members the American Society Civil Engineers 
commenced their careers the office the Messrs. Cushing, among 
them being Messrs. Elmer Corthell, Desmond FitzGerald, Albert 
Monroe, George Tingley, Richard Tingley, Henry Parkhurst 
and William Temple. 

Mr. Cushing was elected Member the American Society 
Civil Engineers June Ist, 1887. 


CHARLES FLETCHER Am. Soe. 


Diep 1902. 


Charles Fletcher Hillman was born December 19th, 1835, 
Albany, New York, and was educated the New York State Normal 
School. 

From November, 1853, February, 1855, was located 
Windsor, Canada West, Assistant Draftsman Associate Chief 
Engineer William Scott, the Great Western Railway Canada, 
and was employed surveys the proposed branch from Amherst- 
burg Baptiste Creek. 1855 was Assistant Engineer 
the preliminary plans and estimates for the Canada Southern Rail- 
way, from Niagara Detroit, Michigan; and Principal As- 
sistant Engineer surveys for proposed harbor Two Creeks, 
the North Shore Lake Erie. From 1855 1857 was 
Assistant Engineer the location and construction the De- 
troit and Milwaukee Railway, between Ionia and Grand Haven, 
Michigan. 

1857 accepted engagement from Mr. Henry Meiggs 
work the del Sur,” and from that year until 1864 
was Assistant Engineer the late Anthony Walton Whyte 
Evans, Am. Soc. E., the various State Railways Chile, 
being engaged the surveys and construction the lines be- 
tween Santiago and San Fernando, and between Santiago and Val- 
paraiso. 

Mr. Hillman was the Contracting Engineer for the Tongoy Railway 
Chile the years 1865 1868; and from 1870 1876 was Chief 


Transactions, Am. Soc. E., Vol. xxv, 
Memoir prepared the Secretary from papers file the Society House. 
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Engineer the construction the Palmilla Branch and the com- 
pleted portion the Chile Southern Railway, from Santiago Curico. 
1871 undertook the construction part the tramcar lines 
Valparaiso. 

The last railways built Mr. Hillman, before retiring from 
active service, were those between Angol and Traiguén and between 
Renaico and Victoria 1884. the construction these roads 
was partnership with Mr. Stephen Mayers. account 
delays and difficulties caused the construction the high bridge 
over the Malleco, near Collipulli, which was under the charge the 
Government Engineer, Mr. Lastarria, the latter section was turned 
over the Government before was fully completed. 

several occasions Mr. Hillman was appointed the Chilean 
Government give information technical matters, and was always 
warm friend the Chileans, both home and abroad. 

Some years ago Mr. Hillman introduced the manufacture 
matches Chile the establishment factory Rancagua. 
This factory was afterward removed Santiago. During the 
last years his life acted one the Directors the Santiago 
Gas Company, and his influence are due the facilities given the 
Company for tlie use gas the industries. 

Mr. Hillman was one the most prominent and influential members 
Trustees Union Church, the Sunday School, and various 
philanthropic and social institutions. several occasions deliv- 
ered lectures behalf charitable objects. contributed the 
press number articles important railway problems, several 
them being the relative merits English and American systems 
equipment and rolling stock. Under the pseudonym ‘‘Quien 
Sabe,” published, 1901, volume some 300 pages, entitled 
Timers, British and American, Chile,’’ which most valu- 
able contribution the history Anglo-American influence the 
growth and development Chile. This work first appeared series 
articles contributed Our Young People, which Mr. Hillman 
was, for several years, one the Associate Editors. 

Mr. Hillman took great interest the educational work his 
church, and not only contributed toward the outfit the college 
established Santiago, but used his influence with others for the 
same purpose. took special interest becoming acquainted with 
the scholars, individually, and accepted honorary membership the 
Alumni Association. 

1862 Mr. Hillman was married Miss Caroline Haviland, 
daughter Samuel Frost Haviland, Esq., American gentleman, 


resident Chile. the seven children born them only three 
remain. 
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1896 and 1897, accompanied his family, Mr. Hillman made 
extended visit the United States, his first visit since his arrival 
Chile. They came way San Francisco, and returned the East, 
visiting Europe the way back. During 1901, company with his 
wife, made another trip the United States visit his youngest 
daughter who was here school. did not remain long, however, 
account the illness Mrs. Hillman. 

Mr. Hillman was elected Member the American Society Civil 
Engineers July 5th, 1876. was elected Member the Institu- 
tion Civil Engineers April 4th, 1882. was one the founders 
the Sociedad Fomento Fabril,” was member the Council 
Directors, and was zealous the work that society. 


ASHLEY BEMIS TOWER,* Am. Soe. 
1901. 


Ashley Bemis Tower was born the Town Windsor, Massa- 
chusetts, June 26th, 1847, being the youngest son Stephen 
and Esther Tower, and one family ten children. 

was the eighth generation descended from John Tower, who 
1637, during the religious troubles that time, came from Hing- 
ham, Norfolk County, England, and settled Hingham, Massachu- 
setts, helping found that town. Mr. Tower’s ancestors his 
father’s side fought both King Philip’s and the Revolutionary 
Wars. 

Early 1854 the family moved Dalton, Massachusetts, where 
received common school education, and, with his father, worked 
upon the farm. the age twenty-one, Mr. Tower went New- 
burg, New York, and there iearned the carpenter’s trade with older 
brother. 

1871 Mr. Tower left Newburg for Holyoke, Massachusetts, 
enter the engineering office another brother, Tower, where for 
seven years studied and labored, preparing himself for the profes- 
sion which afterward made his life work. 

During the fall 1878 the brothers became associated under the 
tects and civil engineers. They were pioneers the practical design 
paper mills, and soon reached enviable position that branch 
the profession. 

During the thirteen years that they were together, great many 
the paper, pulp and fiber mills built the United States were designed 
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them. They also furnished plans for mills erected Canada, 
Brazil, Germany, Japan and Australia, and designed several textile 
mills. 

During the years 1884 and 1885, Mr. Tower visited Europe twice 
order study foreign methods paper-mill construction. 

January, 1892, the partnership was dissolved, and Mr. Tower 
carried the business himself until February, 1893, when Mr. George 
Hardy became associated with him under the firm name 
Tower and Company. This arrangement was continued until March, 
1896, when Mr. Hardy retired, and again Mr. Tower went with the 
work alone. 

1897, owing increased business and the necessity for more 
central location, the offices were moved from Holyoke New York 
City. During October the same year, the firm became Tower and 
Wallace, which Joseph Wallace, Am. Soc. E., 
member. Mr. Wallace retired February, 1901, and Mr. Tower 
remained alone until the time his death, which occurred very 
suddenly, his home Montclair, New Jersey, July 8th, 1901. 

For number years Mr. Tower was Consulting Engineer for the 
American Sulphite Company, and 1881 was elected City Engineer 
Holyoke, Massachusetts, which position held for three years. 

was man fine physique, standing more than ft. height, 
always courteous, modest and frank. 

1875 married Miss Pamelia Fritts, who survives him. Mr. 
Tower was elected Member the American Society Civil Engi- 
neers October 3d, 1894; was Member the American 

Society Mechanical Engineers, and the Canadian Society Civil 
Engineers, and was well Masonry, being Knights Templar, and 
32° Mason the Scottish Rite. 


JOHN WOODBRIDGE DAVIS,* Assoc. Am. Soe. 
7TH, 1902. 


John Woodbridge Davis was the son Dr. Edwin Hamilton and 
Woodbridge Davis. His father, physician New York, was 
Professor Materia Medica and Therapeutics the New York 
Medical College, and was noted also for his investigations and dis- 
coveries the ancient mounds the Mississippi Valley. His book 
the subject was the first published the Smithsonian Institution. 


The family stock was mingling New England and Southern 
elements. 
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Mr. Davis was born New York August 19th, 1854. 
received his earlier education public and private schools New 
York and Ohio. 

From 1872 1874 was engaged transitman the Baltimore 
and Ohio Railroad. student the School Mines, Columbia 
University, Mr. Davis published his Formule for Calculating Rail- 
road Excavation and (1876), which was immediately 
adopted for use textbook the School Mines and other 
Colleges. had entered the University 1875. 
the same time was exhibiting literary ability. October that 
year prize offered for essay—the contest being open all 
students Columbia—was won Mr. Davis’ essay Philosophy,” 
published Acta Columbiana, December, 1875. Previous that time 
had published poems and articles New York and Ohio news- 
papers. Now, became editor Acta Columbiana—1876-1877—and 
contributed largely thereto. was graduated with the degree 
Civil Engineer 1878, when was Class Historian. 

From 1879 1882 was Tennessee, where surveyed 900 000 
acres land—the domain the Grundy Mining Company—extend- 
ing into eleven counties Tennessee, the Cumberland Mountains. 
This position demanded not only ability, but also courage and char- 
acter, for the mountain squatters and woodsmen were dangerous 
people who resented curtailment their self-made privileges. 
conspicuous was the success Mr. Davis this undertaking that 
was offered another civil engineering position under The Tennessee 
Coal, Railroad Company. This declined, through 
desire make his home New York. 

had secured the degree Doctor Philosophy from Columbia 
1880—chiefly five articles published Van Nostrand’s Engineer- 
ing Magazine 1879. were: 

New Rule for Calculating the Contents Land Surveys,” 

Prismoidal 

New Center Gravity Formula General Applicability,” 

New and General Moment Inertia 

New Graphical Method for Finding the Center Gravity 
Polygon.” 

1881 published, the School Mines Quarterly, Inacces- 
sible Distances Surveying paper written collaboration with 
Professor Henry Munroe. 

1882 Mr. Davis instituted the Woodbridge Preparatory School, 
and conducted with success educator approved 
himself the public. had the power elevating the moral 


the intellectual standard his pupils. His personality was 


winning and his influence great. 
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was appointed Examiner Civil Engineers for New York City, 
the Municipal Civil Service Examination Board, being the first 
hold such position this city. Papers descriptive the Civil 
Service Examinations appeared Engineering News 1895. 

1884 Mr. Davis was one the Committee Ten, appointed 
from the Alumni the Columbia School Mines, for the purpose 
examining the condition the school and making beneficial sugges- 
tions. The report the Committee embodied fifty-five 
tions regard changes the curriculum and the standard 
admission. 

For several years Mr. Davis had spent time research for the 
purpose preparing Biographical Chart” designed present 
comprehensively the names those most eminent any department 
the world’s effort, some knowledge whom would included 
scheme general culture. The arrangement the chart gave 
clear notion also the prevailing lines industry different periods. 
was finished 1888. 

1889 published, the School Mines Quarterly, under the 
title ‘‘Chronology the Human Period,” interesting chart exhib- 
iting the principal scales used the division prehistoric time 
their chronological inter-relation. 

His book, Dynamics the Sun,” was published 1891. Its 
importance was recognized eminent scientists. 

the same year, with John Farrington, secured patent 
electric motor for statical electricity adapted the use students, 
and experimental 

1892 perfected his invention life-saving kite. The 
Davis Foldable Steerable Kite was patented 1893. Various success- 
ful tests its assumed ability carry hawser weighing from 
land more than mile away, brisk wind such blows 
shore when vessels are danger shipwreck, were made from 
islands the East River, across Kill Kull, and from Brenton Reef 
Lightship the shore. The trials attracted the attention newspa- 
pers and scientific journals throughout the United States. They were 
also noticed English, French and Canadian papers. 

1894 articles Mr. Davis The Kite Life-Saver Sea,” 
and ‘‘Some Experiments with Kites,” appeared The Engineering 
Magazine and Aeronautics. 

1893 patented apparatus for lighting buildings. Models 
and practical tests promised expensive that Mr. Davis was 
compelled defer them. the completion other plans, was 
his intention return this invention, the practical outcome and 
high utility which had great faith. 

1895 Mr. Davis secured copyright How Pronounce the 
Names that are Liable Mispronounced People and Streets 
the Principal Cities the United States.” 
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The article, ‘‘How Translatory Movement may derived from 
Vibratory Movement,” appeared the School Mines Quarterly 
1895. review ‘‘Gillespie’s was published there 
1896. 

Mr. Davis now became anxious devote more time than the 
conduct his school would allow original research his chosen 
lines mathematical physics and astro-physics; therefore, 1897 
withdrew from the school and engaged the solution certain 
problems. 

Boston 1898 read paper, Behavior the Atmospheres 
Gas and Vapor-Generating Globes Celestial Space,” before meet- 
ing the American Association for the Advancement Science. 
abstract was published the Proceedings the Association for that 
year. 

1899 Properties Gaseous Sun” appeared the 
School Mines Quarterly. 

1901 the Astronomical Journal contained his article 
Eruptive Energy the Stars,” which explained the generation 
stellar atmospheres subsidence globes composed mixture 
gases the molecules which are equal thermal capacity, but un- 
equal mass. 

the same year, The American Journal Science, was pub- 
lished ‘‘The Motion Compressible Fluids,” which set forth his 
discovery that equations motion compressible fluids have always 
two solutions representing two real and different motions the fluid. 

Mr. Davis died November 7th, 1902, leaving paper, nearly fin- 
ished, which are given the exact solutions the equations for tidal 
waves, solitary waves, and sound waves. 

Mr. Davis was elected Associate the American Society Civil 
Engineers June 3d, 1885. was also member the American 
Association for the Advancement Science, the New York Academy 
Sciences, the New York Mathematical Society, and others. 
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